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26 February 2007 WD 2004/ 018423 PCT/ KR2003/ 001665 26Hgbruary 2007
BENZOYL PI PERI DI NE COVPOUNDS FI ELD OF THE | NVENTI ON 5
The present invention relates, in general, to racenmc
W6 260N omerical Iy enriched benzoyl piperi Tr/‘ERzo 3/00166\
con‘pounés and pharmaceutically useful salts ereo

phar maceutical conposition conprising an effecti ve
anmount of racemi c or enantionerically enriched

benzoyl piperidine conpounds to treat central nervous
syst em di seNFW BENZO ¥ PIRERIDINEEOMPQ@END S
nervous system di seases in a manmal . Mre

particularly, the present to invention relates to

racem c or enanti GRBITH jt; mm r banmoyl ,

al koxy, azole or “carbona enzoyl piperidine

conpounds and phar rraceutl cally useful salts thereof,
useful _to tr ntral

oyst ettt Bt Ty ogrEs 2 aena@ZﬁP fcsmic fir eipggmertcally enriched

Aoyl bideriBhE S ouhddHRM bhRMadetiCN %fﬂeﬁ[tél\ﬂhhlaoiaa pharmaceutical
process for preparing the sane. 1 BACKGROUND OF THE

| SduERRETHGN chiaprjsing: po reffectivavanatin of caredict hrapnan@mezswﬂy enriched

ChReb IR RS APt B gt Pl bt sy SRS i kaggnd o mothod of

OirS@hE @brtral RSREES %}s!ebﬁ SiSeas@Nh | :«pﬁﬁiﬁlﬂﬁl | Q&8 Particularly, the present
anal gesics. 20 1-[n-(2-al kylthio-|I

dmmem otlates o racengc y:t )Emnkym?mcdlljo entbyd H-greyamely i elkox ragole or
scl os [

6“3?"°&F“ﬁ3’8?%93f5918ﬁ“é‘1’f§?1 coippdiTgs i é}&‘ﬁi‘ﬁl‘““ﬁﬁ%}iﬁeﬁ“ SHShegRef usetul

- RltRatBE & séia%éQﬂ‘ ARQenttdlnddvons sPAém sl¥f-as Psybildbis B coghfRE Qisorder.

conmpounds are found to be very effective as

t Abp ahepreseptinventidi Sicomsmedwithapeges foriPadiigsbasae. such

as antipsychotic and anal gesics. 25 Active research

and devel opnent efforts have been continued to be

directed to the application of benzoyl piperidine

conmpounds for tBACKEROEND @F MMEANVENFION 26

February 2007 WO 2004/018423 PCT/ KR2003/ 001665 2

SUMVARY OF THE | NVENTI ON A princi pal object of the

present invention is to provide racem c or

compout iy FEshattLisbRT i 1oy BRBAEA L Mfpounds are effectively
f Gdetiufol c(oil?rolliﬂgtl vaHasnesenlt haabddsy speae CHB) dissalkiss especially as

t hereof: i
antipsychotic and analgesics.

1-[n~(2-alkylthio-10H-phenothiazin-10-yl)alkyl]-4-benzoylpiperidines were
disclosed in U.S. Pat. No. 4,812,456 and 6,7-dihydro—3-phenyl-1,2-benzisoxaiol—4(5H)-
ones and —ols were disclosed in U.S. Pat. No. 5,114,936. These compounds are found to
be 'very effective as thefapeutical medicines for managing CNS disease, such as

antipsychotic and analgesics.

Active research and development efforts have been continued to be directed to the

application of benzoy! piperidine compounds for the treatment of CNS disorders.
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O X! Y ANI10 wherein nis 0;and A is sel ect ed6 February 2007
fromthe group consisting of phenyl which may be
substituted with one or nore identical or different
wobedioidient s sel ected fromthe group consi stp@gkRinozneisss
hydr ogen, hal ogen, straight or branched chain al kyl of
froml to 4 carbon atons, straight or 15 branched

chain al koxy of from1l to 3 carbon atons, nitro,

cyano, trifluoronethyl, trifl%oronethoxy,

met hanesul f onyl SUIVEIMARY ,OF TERINVENITON! ;

pyridyl; and quinolyl; or nis an integer froml to

2; and Ais selected fromthe group consisting of

phenyl or phenoxy which nay be 20 substituted with

one or ?IﬁCangerM)je&alofthB Iefse% eﬂ@en%%? L ég egxtoélde racemic or

selected ns I'stin

: habmg)mencaﬂltyr airighdd bﬂnzdim ivekidige Qhﬁpéhn&k Ktﬁbre&-hteﬁ rgyhd félRwing

carbon ‘atops, straight or branched chai n al koxy of
fﬁlramlrfl fanda Qéﬁltfbwaﬁ%ﬁzﬁwal}y aepepiableyalfschereof:
trifluoronethyl, trifluoronethoxy, nethanesul fonyl and
phenyl ; thienyl; napht hyl ; pyridyl; and quinolyl; 25

X is selected fromthe group cqnsisting of

0- car banoyl , straight el br anche hai n al koxy of

froml to 4 carbon a ‘ ' triazole,

tetrazole and car 2l s€|l ected fromthe

group consi sting of hydrogen, hal ogen, straight or
branched chain alkyl of from1 to 4 carbon atons and
stralgh ar branched chain al koxy of from1l to 3

car bonVa&tT8hs. 26 February 2007 WD 2004/ 018423

PCT/ KRRQ@34Q01665 3 Mre specifically, the present
benzoyl pi peridi ne conpounds represented by the above

f or mul 4 i éejectinform stesgrowgc@nsisting fof ehauyt wWhitk imag adelsybstituted with
enri ched cq nds r res nted by the foll ow ng

SQUE AR e | %pﬁuprad ent sliltpjnts (s%fogad ﬁ'ﬁlﬁdthf )gwt)p cqysigting of

51'1y3%&4,\|i’x290gen, straight or branched chain alkyl of from 1 to 4 carbon atoms, straight or .

branched chain alkoxy of from 1 to 3 carbon atoms, nitro, cyano, trifluoromethyl,
trifluoromethoxy, methanesulfony! and phenyl; thienyl; naphthyl; pyridyl; and quinolyl;

or

nisan integer from 1 to 2; and

A is selected from the group consisting of pheny! or phenoxy which may be

substituted with one or more identical or different substituents selected from the group
consisting of hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon
atoms, straight or branched chain alkoxy of from 1 to 3 carbon atorﬁs, nitro, cyano,
trifluoromethyl, trifluoromethoxy, methanesulfonyl and phenyl; thienyl; naphthyl; pyridyl;
-and quinolyl;

X is selected from the group consisting of O-carbamoyl, straight or branched chain
alkoxy of from 1 to 4 carbon atoms, imidazole, triazole, tetrazole and carbonate; and

Y is selected from the group consisting of hydrogen, halogen, straight or branched
chain alkyl of from 1 to 4 carbon atoms and straight or branched chain alkoxy of from 1 to

3 carbon atoms.
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f,) A~1lh~N (V) wereinnis 0;and 10 Ais 26 February 2007
sel ected fromthe group consisting of phenyl which may

be substituted with one or nore identical or

wbhbRles; substituents selected fromthe gr TKR2003/001665

consi sting of hydrogen, hal ogen, straight or branc é

chain alkyl of from1 to 4 carbon atons, straight or

branched chain al koxy of froml to 3 carbon atonmns,

nitro and trifluoronmethyl; ansl naphthyi; 15 or n is

an i nt dges seciGioallyt Qm%;res%ﬁldboﬁzd)@ ﬁ)ﬁﬁ}nﬁﬁé Ehiouady xfebl‘%sented by the

group_consi sting of phenyl or enoxy whi ch may
sthoxe forgela dD wpmprissh Ecermicrs :eeanutla@mqaahPnrtshewomfmmdstrepresented

oG SR S AR LAY R GE R 2Pkl o

froml to 4 carbon 20 atons, straight or branched

.chain al koxy of froml to 3 carbon atons, nitro and

trifluoromnethyl; andonapht hyl ; Y is selected fromthe
group consi stingeINNYdr 0ge atOgen, straight or
branched chain ahLM/ rom 1 n& Ycarbon atoms and
strai ght or branchedlohai n “al koxy~of froff)l to 3
carbon atons; and 25 RI and R2 may be the same with or
different fromeach other and are independently

sel ect gflefirom the group consisting of hydrogen,

nmet hoxy, benzyl and 5 to 7- nmenbered aliphatic cyclic

conpounddl;aB® February 2007 WO 20041018423

PCT/ KR20031001665 4 0 R3,0 A IN1 i Y n (VLII)
is selected from the group consisting of phenyl which may be substituted with

one or more identical or different substituents selected from the group consisting of
hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon atoms, straight or
branched chain alkoxy of from 1 to 3 carbon atoms, nitro and trifluoromethyl; and
naphthyl;

or

n is an integer from 1 to 2; and

A is selected from the group consisting of phenyl or phenoxy which may be
substituted with one or more identical or different substituents selected from the group
consisting of hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon
atoms, straight or branched chain alkoxy of from 1 to 3 carbon atoms, nitro and
tnfluoromethyl and naphthyl; '

Y is selected from the group consisting of hydrogen, halogen, straight or branched
chain alky! of from 1 to 4 carbon atoms and straight or branched chain alkoxy of from 1 to
3 carbon atoms; and

Rl and R2 may be the same with or different fiom each other and are
independently selected from the group consisting of hydrogen, methoxy, benzyl and 5 to 7-

membered aliphatic cyclic compounds:
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5 wherein nis 0; and A is selected fromthe group 26 February 2007
consi sting of phenyl which may be substituted with
one or nore identical or different substituents

I romthe group consisting of hydro - frcs
‘ﬁgfggg%gzitraight or branched chain al kyl ofggp%ﬁgfyw%“b
4 carbon atons, straight or to branched chai n al koxy
of from1l to 3 carbon atons, nitro, cyano
trifluoronmethyl, trifluoromethoxy, nethanesulfonyl,
phenyl; thienyl; naphthyl; pyridyl; and quinolyl; or n
is an integer from1l to 2; andpA is selected fromthe
group consisting of ghenyl er phengxy which nay be 15
substituted with one of mdre de or different
substituents sele e gredp consisting of
hydr ogen, hal ogen, straight or branched chain al kyl of

from1l to 4 carbon ato trai ght or branched chain
2 OB

al koxy of froml1l to 3 c atons, nitro, cyano,
triflug&gﬂgthyl, trifluoronmethoxy, nethanesulfonyl,
phenyl ; thienyl; naphthyl; pyridyl; and quinolyl; 20

Y is sgels@haeld fromthe group consisting of hydrogen,

hal ogen, straight or branched, chain alkyl of from,l .
Lo 4 cArbElPetdimEn (8 @R T HRE o5 PRy LNERY gy pgsppstituted with
%nF%ymﬁ'fe 5 Lort ifferint QIR e Qa&iefdaﬂ&n Rie | g?oug consisting of
selected fromthe group consisting of straigh r

bityamogdie Halofeal sraiphkyr bradched cheimalkyt af font hto¥benrldncasys, straight or
aliphatic cyclic compound of from5 to 7 carbon a

denchesls cligdiy Aoxy i romN () carbomy glogs, piligy (373P sttty
AR QRALS EETHIFACHANHRRS, Sph IS PD: Bod Bl
or v
n is an integer from 1 to 2; and
A is selected from the group consisting of phenyl or phenoxy which may be
substituted with one or more identical or different substituents selected from the group
consisting of hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon
atoms, straight or branched chain alkoxy of from 1 to 3 carbon atoms, nitro, ¢yano,
trifluoromethyl, trifluoromethoxy, methanesulfonyl, phen}‘d; thienyl; naphthyl; pyridyl; and
quinolyl;
| Y is selected from the group consisting of hydrogen, haldgen, straight or branched
chain alkyl 6f from 1 to 4 carbon atoms, and straight or branched chain alkoxy of from 1 to
3 carbon atoms; and
R3 is selected from the group consisting of straight or branched chain alkyt of

from 1 to 4 carbon atoms, aliphatic cyclic compound of from 5 to 7 carbon atoms, and

benzyl:

cac
| X v
A\{\’H\’N
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A is selected fromthe group consisting of phenyl 26 February 2007
whi ch may be substituted with one or nore.identical A
or different substituents selected fromthe group
of 5 hydrogen, hal ogen, straight
‘&ggﬂgﬁg 51'%haln al kyl of from1l to 4 carbon ¥6EKRﬂmym"mﬁ
strai ght or branched chain al koxy .of froml to 3 '
carbon atons, nitro and trifluoronethyl; and
naphthyl; Y is selected fromsthe group consisting of
hydr og@fdeeial ogen, straight or branched chain al kyl

- of froml1l to 4 carbon atons, and straight or branched

chai nrsibhmklyegolffrm@m% to 10 3 carbon atons; and X is

920l SRR BB S R R P B g v
bne 3P nto¥é lidential br dR8Qent AbQinkintd ¥electd 20oniRd Sicilp oBhsi@“mg of

and A is selected fromthe group consisting of phenyl
Mﬂregennwogge, straighitor branetebd whaim alkgl of fwmok torﬂwarévon dtorns,i straight or

| rent subs uent.s cte fro
BlReid, TG BRSBRSHEBEEh © 1A rugah sop B PiepRRetl ond
g&gﬂ@ialkyl of from1 to 4 carbon atons, straight or
branched chain al koxy of from1l to 3 car bon at ons,

ni tro, Y ésmheteé ﬁrdmtthq Srpquﬁietingwf hydrpgenphalegen, straighteag branched

LTk cR i Pk Ao olofiso SRS of LAMA S8 Uy or from 1t
EQ,Q‘IleaﬁtﬁmgQ@a WO 2004/ 018423 PCT/ KR2003/ 001665 6

substitypeq mﬁth‘one or nore iQentipaI or d[fferent
subst i X isdmidezele| téazpleddrtetiszele meie wuing the following formula (XII):

N N—\ N N-N N7
-\ / / N I N N. .N

L;} (T.N [; k?‘. NG
v

(X10)
JOJ\ 0
RO™ O v
g
n o
XVD
wherein
nis 0;and

A is selected from the group consisting of pheny! which may be substituted with
one or more identical or different substituents selected from the group consisting of
hydrogen, halogen, straight or branched chain alky! of from 1 to 4 carbon atoms, straight or
branched chain alkoxy of from 1 to 3 carbon atoms, nitro, cyano and trifluoromethyl;

or

n is an integer from 1 to 2; and

A is selected from the group consisting of phenyl or phenoxy which may be




10

15

20

25

consi sting of hydrogen, hal ogen, straight or brancl28February 2007

chain alkyl of froml to 4 carbon atons, straight or
branched chai n al koxy of froml to 3 carbon atonmns,

\?b%{ﬂ/o &yano and trifluoronethyl; s Yis Sei’&ﬁ{(ﬁﬂ)%/ﬂ()l“\
romt e group consisting of hydrogen hal ogen

strai ght or branched chain alkyl of from1 to 4

carbon atons, and strai ght or branched chai n al koxy of
from1l to 3 carbon atons; amd R4 is selected fromthe
SR 54 BOmle @sﬁtﬁamt aiftEreRT ARG GRREEA BblfYthe group

froml carbon atons, phenyl and benzyl.
mxsanmg bfshydndngee;: halodent $teighbt msla'amcham vl altkml ¢foErcpm d\tp decarbon

a_phar maceut | cal ositio ri ing an effective
395 RTRHT P bR SRR AT ShEPRALiR 3 Byt BAgE o, cYano and
hetimdhhenRiper i di ne conmpounds repr esent ed by the above

structural formula (1), in particular, the conpounds
r epr es¥istsebictoy fmimdhagtw;ecm‘stsm@taﬁ uhadrogem maldgen,(SUpight or branched

VI I an XVI), faqr treat di,sor.ders of

el Pk o ot & “sptinamunscn s B hisdhre SRR Bl o L o

dic3@bsl fbms: kmd! t s still another Obj ect of the present

invention to provide a nethod of treating disorders

of cerR4 &l selveted dimn thesgrenp snsiktingsofpeyighost braroheld chain alkyl of
by adm ni stering an

i tion disorder ma I
g’e]c iS\FartQnateRts: W’ﬂ&%‘?ﬁ"qugr enantl omerically

o e s SRR o B e Fef ORI BREGRET e
@rﬁp&ﬂﬁqsc&ﬁﬁﬁﬁ %t eﬁcctzve hlla@ur@kmﬁc&mé W tdpbndtlondené |éhriched

(V), (VI (X d (XVlI) and a 20 pharnaceutica
ézwepltmﬂnéms apmp@mds sprsanteys theishovestdctofl ogydndy |1lspartxcu1ar,

RSP BaHieme ROHEL rBCRAY H (YGURPF3A me VD,

threﬁ&f%tﬁMd SRERRE MrRshs b%t&lhﬁch 2psHdhosis aﬂaroagmmf dfsrder.
m

| and pharnmaceutical acceptable salts thereof can be
prepargds & mﬁm bRbd QphRGprSPRveRLioN td fBvilE @ MABIYY treating
al cohol conpounds represented by the foll ow ng

glisogien| of strtwat hervals spoenmaich af pdyphosBGm i ebgnitionydiBi7 in AMammal

2004 4 PCT/ K 1 7
bg)foa ngrgisstex%n?é ancl-éfeclégfg gr?r’l{)t?nq 0 6rgcem1c 91 erg_lntlomemcﬁi\ly enrzched benzoyl

piperidine compounds represented by the above structural formula (I), in particular, the
compounds represented by the above structural formula (V), (VII), (XIV) and (XVI) and a

pharmaceutical acceptable carrier to 2 mammal in need of psychosis and cognition therapy.

DETAILED DESCRIPTION OF THE INVENTION

In accordance with the present invention, the compound represented by the
structural formula T and pharmaceutical acceptable salts thercof can be prepared by the
following steps starting from amino alcohol compounds represented by the following

general structural formula (II):
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5 wherein: nis 0; and Ais selected fromthe gr@édFebruary 2007
consi sting of phenyl which may be substituted with
one or nore identical or different substituents

Lech.ed,f romthe group consisting of hydro
Vﬁglz%{gﬁgétrai ght or branched chain al kyl of i I o
4 carbon atons, straight or to branched chai n al koxy
of froml to 3 carbon atons, nitro, cyano,
trifluoronmethyl, trifluoromethoxy, nethanesulfonyl
and phenyl; thienyl; naphthyl; pyridyl; and quinolyl;
or nis an integer froml t& 2; and Ais selected
fromthe group consi %hi n | or phgroxy which
may be 15 substj tutgd vy -Ynore identical or
di fferent substi T&eﬁé}/ romthe group
consi sting of hydrogen, hal ogen, straight or branched
chain alkyl of from1l to 4 carbon atons, straight or
branched chain al koxy of from1l to 3 carbon atons,
nitro,V&4ho, trifluoromethyl, trifluoronethoxy,
nmet har}pﬁl@g f@nyl and phenyl; thienyl; naphthyl;
pyridyl; “and quinolyl; and 20 Y is selected fromthe
gr oup 4 insiletedrfpnothelpyapagesisting af plgmyl whith aiaglhbe sastituted with
br anched _ghaia al kyl of froml t(l> 4 carbon atons and,
SPF OF gHTe JFenbFdneh R FRstEIgen felesteds E% © {ggoupgeonsisting of
q’@&x@%ﬂ R41GJR; strhfbit SESrdMeAkdl Bkin RIS P& g1 {1 e e ms, straight or
al'cohol cohpounds represented by the general
Strancictiuctmin fatkory lod frém )1 we (3| cdieonde®arsi bitnh, Egbroy tiftuoromethyl,

deftail. 25 Reacting.enoxide represent t )
R PR TPS p e aheny higp . DoAY B BT s polyl
2007 JMD 20041018423 PCTI KR20031001665 8 wherein n

and A are the sane as defined above; w th benzoyl
pi per idisae integer femitted; doff t he fol | owi ng structural

Lg][ mlezg ié:g%éefed g‘oanNthle g/rou\}g co%si\s,\t'pn(?éri()e ;I;he?l(yll gr éhrégox%a\gﬁic}??nay be

substituted with one or more identical or different substituents selected from the group

consisting of hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon
atoms, straight or branched chain alkoxy of from 1 to 3 carbon atoms, nitro, cyano,
trifluoromethyl, trifluoromethoxy, methanesulfonyl and phenyl; thienyl; naphthyl; pyridyl;
and quinolyl; and

'Y is selected from the group consisting of hydrogen, halogen, straight or branched
chain alkyl of from 1 to 4 carbon atoms and straight or branched chain alkoxy of from 1 to

3 carbon atoms.

The method for preparing the amino alcohol compounds represented by the general

structural formula (I} will be described below in detail.

Reacting epoxide represented by the following structural formula (III);

0
R
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to synthesize am no al cohol conpounds represented 26 February 2007
the structural formula (I1). It should be noted that
the stereochem stry of the product (I, Il, V, VIII,

Vo XVI) depends solely on that of the ﬁkﬂ (ecs
Vg‘lé\t(c)ar{agﬁu(I [1); a starting material (I11) w?‘?w an O?%OOH’&
(S)-enantionmer yields only a product with
(S)-enantioner and a starting material (I11) with an
(R -enantioner yields only agproduct with
(R) - engaildiPABid A IRAnEBLRQL alBkq RGRAr i ng the

O car banmoyl benzoyl pi peridinpe conpounds represent ed
by t hewitideh eiReBlesehtell UE thd Fllowhryf studtaral 3tmuh (I):

be descri be%gﬁgow in l§‘dget ai I5£ 15 O (S%rRlRZI\IxO A~ t ;
QY M wherein 20 nis 0; and Ais selected fromthe
group consi sting of pheny(b whi ch may be substituted
with one or nore idep{i qr diffe t substituents
selected fromthe gréupjco y'ng of “hydrogen,

hal ogen, straight ofMNarancheg”chain alkyl of from1 to
4 carbon atons, straight or branched chain al koxy of
froml to r itro and trifluoromethyl;

and it} H?ﬁ\/r‘am%?“%ﬁsédsa%% integer from1 to 2; and
26 February 2007, V\f)é 04/ 018423 PCT/ Kg%gy 001665 9

A i s SBFEdicsige fpigpaicARol gPRRYndTRRIPSSRIER) %wﬁahforawa (.
pheno which nmay be substituted with one or

i dent |]¥§h°“@rbed}¢qdéh§ﬁhe gerpathpmisien pithe grodeetdl r\@ﬁw HelV and

2 O Reps B RIRIeR e Y Yol b GOE R bl PAe U with

S(S)r gagtivinedyickls @ﬁ@/fﬁﬁio&h.&w&h &) kepxtiopbr zfxfd@ﬁtalﬁﬁ@m&enal (1) with
carbon atons, nitro and 5 trifl uoromathyl and

e R amgtiomer yiglds enly e peadutvitin (Rhenagiawss “consi sting of
hydr ogen, hal ogen, straight or branched chain alkyl
of fr ofhel method foarpyepariag othe Quatbatayhi kpntoybrpiperidineh eanpounds

%Qp%ésre]ntgg E}Q )t(l}/e %ﬁlo&nrn%néelnertalo structural formula (V) will be described below in

detail.

1 i
RR;N” O
AH&Q*@ v
n

wherein

nis 0; and

A is selected from the group consisting of pheny! which may be substituted with
one or more identical or different substituents selected from the group consisting of
hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon atoms, straight or
branched chain alkoxy of from 1 to 3 carbon atoms, nitro and trifluoromethyl; and
naphthyl;

or

n is an integer from 1 to 2; and




3 carbon atonms; and Rl and R2 may be the sanme w t h28rFebruary 2007

different fromeach other and are 10 independently

sel ected fromthe group consisting of hydrogen,
LANYss2PENZYl and 5 to 7- nmenbered aliphat

Vggwpo?gndz The 0-carbampyl benzoyl pi peri di nJ‘é&”{iMM’/&’16(n

conpounds represented by the general structural

formula (V) are prepared by reacting am no al cohol

represented by the general structural fornula (I1)

with 1, Ain £hy W AYGLIBR SRy b

represeﬁf %Q&Qg%}n fthh(regr Ifgﬂgmﬁg%ft neral g reuctyurall v e

fsabstititieal H pne REI.F:BN!—hd@MIc)al on/\dllﬁblentmu&tlmtk REcad drohthe group

def d ab 2a Thi d d
onEEnE pb FydiofeH. REQYT: S At HEbiog ST AR R oo A cerbon
0 4 / 6 0
30, MR LALEASRETLIGROOP/ AR 408 5 ﬁﬁ%ﬁ%h@”fm and
5  RyifzdhmethyQ dandyaphthyl Jai AIL°JIJ~_. Ni pg N 0 0 HX
R RZNJI AY HX (VI Det ai | ti
c ondi tﬁﬁqs;lea@é 2@%@% €T°Hz’ Péé’é’éi“?ﬁ’liﬁfi%@’ﬁ%% 3?15%?@5%% or branched
Lu'n% tof fe O?@ APINESR! AR <BlighidF LEATRAUAI alkblyofiRm 1 t

e co e concentrari on of starting
rﬂactaﬁronaton(sjdn)i is about 0.005 to 0.1 nol es W|th
1,1' -carbonyl diim dazole ranging fromabout 2.0 to
3.0 eqBi vaaeR? smayT rhesthpeam vith i iffefent Aoy eaclir ptherdand are

t t t 1
1 Sﬁéqp?rrde%w SRt fat s own figeib e MetTPR PP LTS b nd S to 7
e&edtaﬁ }{lmg%hc@&g#,d(@(i ents of amine base represented

e ge eral” formu VI) at a tenperature of 10 to

30 C te,g 'O\/@algﬁal?rﬁ)yr %gpz%gp (B ;fglfldlh@ %oﬁﬁ&ﬁﬁ?lregrgsreﬂﬂé& aoy( ¥k general

For this carbanoyl a
sttuctural formula (V) are prepared by reacting amino alcohol represented by the general

 structural formula (II) with 1,1’-carbonyldiimidazole and then wﬁ:h amine base represented

15 by the following general structural formula (VI);
RIR2NH (VD

" wherein R1 and R2 are the same ags defined above.

20 This procedure is sumimarized as set forth in Reaction Scheme I below.
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to ethereal solvent such as diethyl ether and 26 February 2007

tetrahydr of uran, a hal ogenated hydrocarbon. sol vent

such as di chl oronmet hane and chl oroform or the mxture
WwoshAaRisY be used. In Reaction Schenme I,. EX. r-003001665
represents an acid capable of formng a

phar macol ogi cal |y useful salt with the basic nitrogen
atom Specific exanples of the anhydrous acid used

for the preparation of the cggrpound (VII) fromthe

Rl hénf@1 15 include hydrochloric acid, sulfuric
) ric acid, acetic acid, benzoic acid,

citric acid, mahonic acid, sallcyllc acs d, rralug:

acid, fumaric acid, .oxali cj d, succinik _aci
tart arm* l a’ Yaci_g).,__éiﬂ&bn)'\a R i CR%%?\/ éc?r bi, v
acid i acid, |aspartic acid, benz oni

acid, methane sulfonic acid, ethane sulfonig,acid,

hydroxynetha f® sul fonic acid and hydroxyetﬁ%

sulfonic acid and the like. Additional acids can refer

to "Pharnmaceutical 20 Saltg", J. RBharm Sci., 1977;

66(1); 1-19. T#His prepg&z&d#gn j ted in a

reaction nedia which c axenpl gd by an

et hereal solvent such as té&trahydrofuran, an al coholic

sol vent such as nethanol, an ester solvent such as

et hyl acetate, a hal ogenated Kilr ocarbon solvent, and

the m xtures thereof. An ethereal solvent is

r ecommi¢taischfale rasctian dorditions A6sciedar i ReyctiBO Géhend are as follows.

2004/ 018423 PCI/ KR2003/ 001665 11 solution, includin g

&R {he sopyrEsion ?_)frtgepwm@(uﬁ (ID)jte dhsr compeunsh (Yar ¢ th egaxyi;ptratxo of the
osTRe e tih

Sl miyB 0 i s BRI 005, 01 SARGCRAE B OBty diRdasple ranging

THrven sttt eltof 300 equivelearsi Tids tebatioa lidqmafprably paroipd ouptl ape teingheragre of

conpounds represented by the follow n%Fgene

JOrta A0 aIW’IﬂES’Phﬁ‘F‘&'W(‘RW’I’ the 1Elfing, mtegpedt Bfeae%%si Wit ilnto 1,000
%ﬁ\g@ﬂl&n’cs & gﬁl eQJas llésentetd"bg Nﬁe Qé{kl)fomef atjaq?lﬁ%ié:turg of 10 to

ecte rom up consit s g o

\goi°Chrongye the compsinidt oft tael omdril fonga OV), rrametmsiematwanon an
or different substit uents sel ected fromthe gr

ctisesrk solygt guch 35y diedylepth emwdoﬁerﬁlyd@ﬁrr@n»g*%wflalaseﬂbtﬁfgrh&ﬁéeﬁrbon
SUPER B R R P BB O

nitro, , t | uor.o trlfluoromath Xy,
ot hanic ifeedon | Sinemis 10Tk Veproopd | i L0 WEbRE Yop. |f?rmmg 2
%anﬁ@é)l@élba)ﬂbliuseful salt with the basic nitrogen atom. Specific examples of the

anhydrous acid used for the preparation of the compound (VII) from the compound (V)
include hydrochloric acid, sulfuric acid, phosphoric acid, acetic acid, benzoic acid, citric
acid, malonic acid, salicylic acid, malic acid, fumaric acid, oxalic acid, succinic acid,
tartaric acid, lactic acid, gluconic acid, ascorbic acid, maleic acid, aspartic acid, benzene
sulfonic acid, methane sulfonic acid, ethane sulfonic acid, hydroxymethane sulfonic acid
and hydroxyethane sulfonic acid and the like. Additional acids can refer to “Pharmaceutical
Salts”, J. Pharm. Sci., 1977; 66(1): 1-19. This preparation is executed in a reaction media
which can be exemplified by an ethereal solvent such as tetrahydrofuran, an alcoholic
solvent such as methanol, an ester solvent such as ethyl acetate, a halogenated hydrocarbon

solvent, and the mixtures thereof. An ethereal solvent is recommended as an addition
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or nis an integer from1l to 2; and A is sel ected26 February 2007
fromthe group consisting of phenyl or phenoxy which

may be 20 substituted with one or nore identical or

whhigh s substituents selected fromthe gr KR2003/001665

consi sting of hydrogen, hal ogen, straight or rancﬂ o‘f )

chain alkyl of from1l to 4 carbon. atons, straight or

branched chain al koxy of from1l to 3 car bon at ons,

nitro, cyano, trifluoronmethyl, trifluoromnethoxy,

REIAREH) ﬁ&mhfr@razﬁyl etB&e;ﬁUéy] ethb, Bﬂfy’rb?yl R byl étheB)sdbtiyl éther. The

and qui nol is selected fromthe grou

conrsitzation gf éﬁ cmmnua@@ﬁ is prafhe At ofgbeud O @A to %WOEF -anched
chain alkyl of from1l to 4 carbon atons, and straight

or br dhieheethah fuir prephigxtje eikoty benzayltp@en'gine &oipevinds m,sented

35 S e Bl (PG R RO Mgt

carbon atons, aliphatic cyclic compound of fromb5 to 7
carbon atons, and 26 February 2007 WD 2004/018423
PCT/ KR20031001665 12 benzyl .gThe al koxy benzoyl

structural formla (¥ lay ed by reagting

am no al cohol ref S structura
formula (11) with nmethanesul fonyl chloride and
triethylam ne and then with alcohol 5 represented by

t he folhemsiang general structural fornmula (IX); R3CH

(I'X) wherein R3 is the sane as defined above. 10 The
alternative nethod for conversion of am no al cohol
conpoupds. Lld ) to al koxy benzoyl piperidine conpounds

of the geheral structural formula (MIl) in which Ais
phenoxy is seldceedrfamme the @ﬁﬁup&:oﬁ‘hslmg @I phenpl eBielntrag bbsubistitted with
general structural fornmula (I11) with sodium hydride

2Re o Heerevidentical| wy fiffergnt substitasits sedertedy ffw thp ggroup consisting of

S 10y S 101 9 003 G B
gedpehicl cha]xﬁ aﬂdokyl adfufiah I af rBlJbab(ﬁﬁ\/Iafohs)s, nR®Z cfy2o, trifluoromethyl,

wherein Z is a hal ogen atom such as chl oride, brom de
driflyasemefoxy, methanesutfonyl, phenyl; thienyl; naphthyl; pyridyl; and quinolyl;

or

nisan intéger from 1 to 2; and

A is selected from the group consisting of phenyl or phenoxy which may be
substitﬁted with one or more identical or different substituents selected from the group
consisting of hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon
atoms, straight or branched chain alkoxy of from 1 to 3 carbon atoms, nitro, cyano,
trifluoromethyl, trifluoromethoxy, methanesuifonyl, phenyl; thienyl; naphthyl; pyridyl; and
quinolyl;

Y is selected from the group consisting of hydrogen, halogen, straight or branched
chain alkyl of from 1 to 4 carbon atoms, and straight or branched chain alkoxy of from 1 to

3 carbon atoms; and

R3 is selected from the group consisting of straight or branched chain alkyl of

from 1 to 4 carbon atoms, aliphatic cyclic compound of from 5 to 7 carbon atoms, and
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20 The pharmaceutically acceptable salts thereof c28 February 2007

be obtained by treating al koxy benzoyl piperidine
compounds (VI11) with an anhydrous acid in a solution

%tz&)g}d}m%ﬂt her purification. This pr ocedurllgzmigg{ng03/0016.65
W.

summari zed as set forth in Reaction Schene |

25 26 February 2007 WO 2004/018423 PCT/ KR2003/ 001663

13 Reaction Schenme Il 0 1) MsCl, TEA 0 2) R3CH(I X),
TEAR3.O/ ( ~~ ~[ OHIl YorzAn/ Ni 1) NaH A ,[n N
PnABZ(X) (0) (MI11) 0 HXRI.OANY ++n HX (XI) 5
Details of the reaction conditions described in

React i aﬁ?&& : . '

of th eﬂ{:éo npou %gid(y Il ?{pg?%% %@kﬂ é) gxn%orgﬁg&zlﬁi Irb?)t,ﬁ@ ? ‘ﬁ‘g{a{; stfbtual
domubn({Vil]} isgmepafedthiyereactdgoarnting gleniat] espirasbntéd by) the germind structural

g%f%g?ang% %ﬁ%n&g‘bg‘fﬁu %5 t érﬂgggﬁggﬁgﬁéﬂg hlao i&&g with alcohol
ik A B0 II0RRG! Btk LR AR @k 0 4. O

equi val ents. This reaction is preferably carried out
at a tenperature of O to 30C. Wthout to purification,
the resulting internediate is treated with 1 to 1,000
equi val ents of al cohg&OHr epres ed by the general
formula (1 X) at a tenpérature 30 to 90 Cto give
the conmpound of the general formula (M11). For this
al kyl ation, an ethereal solvent such as diethyl ether
and tetrahydrofuran, a hal ogenated hydrocarbon sol vent
such a¥hergip BA inthe pasterss AdinghadbavRy or of orm an al cohol
sol vent such as net hanol, ethanol and

The alternative method for conversion of amino alcohol compounds (IT) to alkoxy

benzoyl piperidine compounds of the general structural formula (VIII) in which A is
phenoxy is to feact amino alcohol represented by the general structural fonnula‘(II) with
sodium hydride and then with alkyl halide represented by the following general structural
formula (X) to produce alkoxy benzoyl piperidine compounds represented by the general

structural formula (VIID);
R3Z X

wherein Z is a halogen atom such as chloride, bromide or iodide.

The pharmaceutically acceptable salts thereof can be obtained by treating alkoxy

benzoyl piperidine compounds (VIII) with an anhydrous acid in a solution without further

purification.

This procedure is summarized as set forth in Reaction Scheme II below.
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15 propanol, or the mxture thereof may be used. FQ6 February 2007

the alternative conversion of conpound (11) to the
compound (VII1) in which A is phenoxy, the

tion of the starting material (I11) j -
‘888@&@%85% 1 noles with sodium hydride rangi%(ém??zg’yﬁtmm“”
about 1.0 to 2.0 equivalents. The mxture is treated
with 1.0 to 2.0 equivalents of alkyl halide
represented by the general fornula (X). This reaction
iReadfbn¥cRbé AP Yy carried out at a tenperature of 0 to
20C. For this alkylation, an ethereal solvent such as
di et hyl ether and tetrahydrofuran, a hal ogenated
hydr ocar bon sol vent such as dichl oronet hane and
chloroform or thg mxture tfhgiceeds My be used. 26

February 2007 _W0I20Q4/ 0184 2:3r434bhHKBR003/ 01665 14 i{
Reacti o the I, r epregents—an and .capabl e jof Y
f or mi nytes, phrmacoredi cal |y, ugef ul sal tAwi

basi c nitrogen atom The nethssehor preparing the
azol e benzoyl (pi peri di ne conpounds representedM)y the
general structural forrmula (XIV) in which Xis

i m dazol e, triazole or tetrazole goi ety 5 having the

following genergl structyral formgla (XII) will be
descri bed below'in detail .90 @%ﬁ}*ﬂ (XIV) 10
wherein n is an integef o 2 is selected
fromthe group consisting of Hhenyl which may be
substituted with one or nore identical or different
substituents sel ected fromthe®koup consisting of

hydr ogen, hal ogen, straight or branched chain al kyl of
froml to 4 carbon atons, straight or 15 branched

chai n Redtdilsof thef refiqtiomednditon8desantizdin Reaptisn Schenmed! amds follows.

trifluoronethyl: and n thyl; Yis cted fromthe
b CRBIRec e SREvryaiR St eorwganed Vi shagppocgiacon of the
Rtar g heferiaf (8) B Abliyd.08 tof 6.2 Holes WAt mEBARAN Ry CBoride Rehging
strarght or branched chain al koxy of froml to 3
demrbetouatddhse 4ahatq@@aldtits and wdatlgzaming rangiryz foa, atwat 3.0 to 4.0
tet,rfilzol & moi ety having the following formula (X1):
apivalengs. TRisKeaqtiRpis preferably carried out at a temperature of 0 to 30°C. Without
purification, the resulting intermediate is treated with 1 to 1,000 equivalents of alcohol
represented by the general formula (IX) at a temperature of 30 to 90 °C to give the
compound of the general formula (VIII). For this alkylation, an ethereal solvent such as
diethyl' ether and tetrahydrofuran, a halogenated hydrocarbon solvent such as
dichloromethane and chloroform, an alcohol solvent such as methanol, ethanol and

propanol, or the mixture thereof may be used.

For the alternative conversion of compound (II) to the compound (VIII) in which
A is phenoxy, the concentration of the starting material (II) is about 0.01 t0 0.1 moles with |
sodium hydride ranging from about 1.0 to 2.0 equivalents. The mixture is treated with 1.0
to 2.0 equivalents of alkyl halide repre;ented by the general formula (X). This reaction is |
preferably carried out at a temperature of 0 to 20°C. For this alkylation, an ethereal
solvent such as diethyl ether and tetrahydrofuran, va halogenated hydrocarbon solvent such

as dichloromethane and chloroform, or the mixture thereof may be used.
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I "NN " NNNNN I I I I'l (ten 25 The azole 26 February 2007
benzoyl piperidi ne conpounds represented by the

general structural formula (XIV) in which Xis

LA triazole or tetrazol e noiety havi <
"5@‘%@?@?“% February 2007 WD 2004/ 018423 P kitfiosiorses

PCT/ KR2003/ 001665 15 structural fornmula (XI1) is

prepared by reacting am no al cohol represented by the

general structural fornula (41) wth nethanesul f onyl

chl or i gle raRdliohr iSedr) am X aBtedeh@NaiV hdld aZ@htBe of forming a
represented by the foll ow ng general structural

fropumarelogioally pyefulsalt with the bpsic niGogenatoe.H H H H The
pharmaceutically acceptable salts thereof can be .
obt ai nBe thsthdd Papiepgirgzbd &oledenzyl/pipgidier dodipaends represented by

C ounds with an an ous. acid i.n,.a soluytion wthout |,
(i B! St o P Lo N B THEL Yol GRS 0B P Ib ey
a8y Rg the fQloWind %én LB Beh8 |vhinn BE LW ibedRRAG ik Q8ail.
Schefre 1l o1) TEA A OH 1 Y 2) azole azol e(X111l), TEA
A+, XNY(p) (XIV) 0x Y 7CN HKNNNL "NNCN

NNN(XV) tt 1l 15 0
X
AHJ\,UK@Y
n

-wherein

' (X1v)

n is an integer from 0 to 2;

A is selected from the group consisting of phenyl which may be substituted with
one or more identical or different substituents selected from the group consisting of
hydrogen, halogen, straight or branched chain alky! of from 1 to 4 carbon atoms, straight or
branched chain alkoxy of from 1 to 3 carbon atoms, nitto and trifluoromethyl; and
naphthyl;

Y is selected from the group consisting of hydrogen, halogen, straight or branched
chain alkyl of from 1 to 4 carbon atoms, and straight or branched chain alkoxy of from 1 to

3 carbon atoms; and

X is imidazole, triazole, or tetrazole moiety having the following formula (XII):

N N_-\\ / '\\‘\ N'_l\\l‘ II:\I—-\\

7\ / ! N. .N

g, Llr,u (;.N (T,N q
f

(XID

The azole benzoyl piperidine compounds represented by the general structural

formula (XIV) in which X is imidazole, triazole or tetrazole moiety having the general




10

15

20

Details of the reaction conditions described in 26 February 2007

Reaction Schene |1l are as follows. For the

conversion of the conpounds (I1) to the conpound (XIV)

‘hgz&ﬂ}ﬂ%{] :2( is imdazole, triazole or tet razlg)l e ”%ios%dm
ving fie general structural forrmula (XI1), GHER? :

concentration of the starting material (I1) is about

0.005 to 0.1 noles with nmethanesul fonyl chloride

rangi ng 20 from about 1.0 to8.0 equival ents and

iy : . : Ut
A ARSI TSP e s TR by v s
egruitual fohda (JHhith methatesuwfonyichijpridé srdabétyylemine aaditheniwith azole
at a tenperature of 0 to 30C. Wthou purification
RRrergeq PY 1 EOLMOW{I&%%W&E%CW@ forul & th 3 to 4

equi val ents of azole represented by the general

formula (XIl11) at a tenperature of 30 to 90 C to give

the conmpound of the general formula (XV). For this
reaction, an ethereal solvent such as 5 diethyl et®a)

and tetrahydr of UZ , a r%mgen%;—é\bl hy A—&'car bon sol vent
such as di chl orng&hane r@tl"?‘d c Nof orvggNor t he

m xt ure ther eof y be used. InHeactioh Schene 111,

HX represents an acid capable of formng a

phar macol ogi cal |y useful salt with the basic nitrogen
atom Thepimhdretichly afvep@Ble isiigs thbeofCan enbtandacsiz@yating azole
pi peri di ne conpounds represented 10 by the follow ng
ofeeneqyhlpinstidine ccomppunide rwith an (arkydrougi 4cid e adwiution beithout further
belaw in detail. OO0 R4010 AN Y (XVlI) 15 wherein
PHEEHO% g A is selected fromthe group consisting of

phenyl i ch y. be supstituted with . o or r
P ont i ThF pofediies Srumitost e Db M Aeinact e TSR ne
group consisting of hydrogen, hal ogen, straight or
branched chain al kyl of from1l to 4 carbon atons,
strai ght or 20 branched chain al koxy of fromlto 3

i Iinitro, cyano and trifluoromethyl; or n
is an integer fromlto 2; and Ais selected fromthe
group consi stigg of phenyl or_phenoxy which may b

substit ut ed-with qne or Ehiefent i cal or giff

sug\w L N v

(0 : XIv)

. . Ny
ro\ !N
HX X Y LN—) &
—_— n
N Ny
: N

Details of the reaction conditions described in Reaction Scheme III are as foilows.
For the conversion of the compo.unds (I) to the compound (XIV) in which X is imidazole,
triazole or tetrazole moiety having the general structural formula (XII), the concentration of
the starting material (II) is about 0.005 to 0.1 moles with methanesulfony! chloride ranging

from about 1.0 to 3.0 equivalents and triethylamine ranging from about 1.0 to 3.0
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25 consisting of hydrogen, hal ogen, straight or 26 February 2007

branched chain alkyl of from1 to 4 carbon atons,
strai ght or branched chain al koxy of from1l to 3

nitro, cyano and trifluoronethyl:
‘§§| q{agggsﬂomthe group consi sting of hydr og’é T/KR2003/00166's
hal ogen, straight or branched chain alkyl of froml
to 4 carbon atons, and straight or branched chain
al koxy of froml to 26 Februagy 2007 WO 2004/ 018423
F’QIME%RQ %{sorggc@igé efedbGRERRE off 4 Rem 'Osto 30°C. Without
sel ected fromthe group Consisting of tralgt or :
usficiien thearesultibg yriterafediafer nirdatédo wsthc&rﬂoom auDRAlByts of azole

FETRURALY B0 REEEh S, CEHS % rePae G fcio et o give the

feBmpitlnd drivd gede?al Rérehe )byFSﬁﬁ%tﬂeMoﬁrﬂnn&hé}Ea@ ‘%Ql%nt such as
represented By the general” structural formula (I

wdiettliy! 1 ether cad b detsphytirefiniada 70| leleashtddh drydusicarboral sndxhoﬂ such as
represented b foIIovvln neral trutural
fdb‘{?"ﬂﬁ?”é“‘%%?/f‘? °ht]‘?-*29f@1'f‘ (ke yix Tg 81 s the sane

as defined above. Theg&har maceut i cal |y acceptable

sal t s Whéreagonc Seheme aPhetgrisgentsy @at poidy copable opfadaming a
hyd d

g’ﬁé*‘?%‘°%@%%ﬁ?'§ﬁ?*&%9heré nitibdef o ?Qny S d i

R moratfenec i PratatBE fheaR o ke feBrdrlpiphideginng s reppgsented

% ﬂ%@ﬂ%{% lgénefal M@Qraﬁ‘éﬂhul/a XVHWilNbé déscribed beldW in ddeaill _
(7 1) (XVI HX RA

0 o
R4O/U\O ™, |
A\HEK,N PR (XVD)

wherein

nis 0; and

A is selected from the group consisting of phenyl which may be substituted with
one or more identical or different substituents selected from the group consisting of
hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon atoms, straight or
branched chain alkoxy of from 1 to 3 carbon atoms, nitro, cyano and trifluoromethyl;

or | |

n is an integer from 1 to 2; and

A is selected from the group consisting of phenyl or phenoxy which may be
substituted with one or more identical or different substituents selected from the group
consisting of hydrogen, halogen,_ straight or branched chain alkyl of from 1 to 4 carbon
atoms, straight or branched chain alkoxy of from 1 to 3 carbon atoms, nitro, cyano and
trifluoromethyl;

Y is selected from the group consisting of hydrogen, halogen, straight or branched

chain alky! of from 1 to 4 carbon atoms, and straight or branched chain alkoxy of from 1 to
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2004/ 018423 PCT/ KR2003/ 001665 18 Details of the

reaction conditions described in Reaction Schene |V

are as follows. For the conversion of the conpounds
WP AP P8 he conmpound (Xvi), the concentrati off prs00166s
starting material (lIl1) is about 0.005 to 0.1 noles
with 1,1 -carbonyl diimdazole ranging from about 2.0
to 3.0 equivalents. This reagiion is preferably
g@g{b?ggm&yt andl @ tenperature 5 of 10 to 30C. Wt hout
purification, the resulting internediate is treated
With 14 Q k1LRE froaflthe )g/&mo%sﬁingaé&@a%ht beRbRIENERG Byl of
t he general fornula at a tenperature of 10 to
kionel b@@rbmeatom,}dnﬂmmn@ﬂ the general fornula
(XVl). For this carbonylation, an ethereal solvent
such a[Ehed:iaﬁthr;té bmzbbé piparidiné edoimhydirrgfresemnd bythe general structural

hal ogenat ed h arbon sol vent. such as

?lew?ao@@&é 5P f?af reasiing Frige ﬁ{lolaﬁ reppRsepd Y the seneedl glgyotural
mupde 119 -da oﬁ@&%i’d%lesﬁ Rin! \Vzﬂr 'Zi%oﬁcﬁ e ?e'ﬂ{eﬁ lry the
an acl apab formng a armacol ogi cal I'y usefu
Sallowing gehertihstrulraml formils COGEN at om Representative

exanpl es of the conpounds (1), (V), (MI1), (XIV) and

(XVI) from schenme I. II, I'll and I'V include the
foll owi ng structures: 26 February 2007 WD 2004/018423
PCT/ KR2003/ 001665 19g46y0 O O NHCI /F NNHCI /F N

""" NHCl E/ 00O tt OO11 x K, NONHCI F CQ f [/
6NHCI F HzN NHCI / F/ G C / 0 OOO ,N'k 0 HO \
~Z HC

wherein R4 is the same as defined above.

The pharmaceutically acceptable salts thereof can be obtained by treating

carbonate benzoyl piperidine compounds with an anhydrous acid in a solution without

further purification.

This procedure is summarized as set forth in Reaction Scheme IV below.

Reaction Scheme IV

: 0 1) €Dl
2) RAOH(XVHY)
OH v - Rp o
A
R
(n (XV!) '
(e} o]
A N
" x
KVIL)
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NFNF 00 00JoHO HaN) NGl | HNKO NHO
F 0Ox OOHNKO H NHG\ Oy[J~/a/~ NHCO | F f NGBFebruary 2007
/' F FFFOP/ FOOO0OOGO x\~0 NHC (/F k 0
NHO HN. NHO / F~/ O 0000 0 14xi O NHO / 01 hi
WORMEMSPINHGT O O | / G 26 February 2007 PGRKR2003/001665

6

20041018423 PCT1KR2003/ 001665 20 A NHCI Q Q NHpl NHCI
pFp\p/ M, II\/'l C 0 O-NHC NOOO ry O
NHCI O NHOI \ QNHCl / . F g NH O S~ J~ p0 HCl

Details of the reaction conditions described in Reaction Scheme IV are as follows.
For the conversion of the compounds (If) to the compound (XVT), the concentration of the
starﬁng material (I) is about 0.005 to 0.1 moles with 1,1’-¢a.rbonyldiimidazole ranging
from about 2.0 to 3.0 equivalents. This reaction is preferably carried out at a temperature
of 10 to 30°C. Without purification, the resulting intermediate is treated with 1 to 1,000
equivalents of alcohol represented by the general formula (XVII) at a temperature of 10 to
30 °C to give the compound of the general formula (XVI). For this carbonylation, an
ethereal solvent such as diethyl ether and tetrahydrofuran, a halogenated hydrocarbon

solvent such as dichloromethane and chloroform, or the mixture thereof may be used.

In Reaction Scheme IV, HX represents an acid capable of forming a

pharmacologically useful salt with the basic nitrogen atom.

Representative examples of the compounds (I), (V), (VIII), (XIV) and (XVI) from
scheme I, II, IIT and IV include the following structures: |
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di sorders in a mamal which conprises admi nisteringg February 2007
the conposition of the conpound of 5 structura

formula (1), (V), (MI11), (XIV) and (XVI) to a nanwm

' e f psychosis and cognition therapy Thi

‘%ﬁﬁ&hﬁﬂvghas exam ned through the anti-cl i QﬂKRﬂmym”“”
behavior test, i.e. the test for suppressing the

cl i mbi ng behavi or induced by aponorphine in mce. A

desi gnated amount of the tesi conpound was

intraperLtone% ly or orally adm nistered to severa

groups o CD strain nale mce (body wei ght, 20
to 2 rowpys 6 mce), and each of the animals
was rged in an individual columm cage of 12 cmin
di anmeter and 14cmin height having netal poles (each
pol e, 2nn1|n aneter) vertically installed and
arra é:giﬁiL perlpheqy |nterval 1 m

| o be f &st ed fRpt~antyps ct|V|ty arer

|njec ed |ntraper|tonea y or 15 glven oral ly at
various tinme |ntervals e.g. 30 mnutes, 60 n1nutes

etc. prh‘régikﬁff pornon h aIIenge at_a

scree br uar 20 7{:ﬁ&I:lF
2004 8423 PCT/KRQOG 1665 25 For ev ation of
cllnblng 3 readings are taken at 10, 20 and 30

m nutes after japonorphi ne adm nipstration aeﬁgrdlng to

the foll ow e: Score~kv kon 0 All
wer e g HAeN ) 00Nl One~pawseizedsthe p EZZ .
cag%Jingmo paws sei 2 he pole of the 3 Three

paws sei zed the pole of the cage 4 Al four paws

sei zed the pole of the c 5 Mce consistently
cl i nbi befoge the injegg?on ofo aponor phine will be

di scard g.ﬁ:ﬁktfhfa[l-deve mpfﬁ)afggnrphine cl i mbi ng,
t he agiegals. ar @nginE:ph/$d“ he~tage walls, rather
not itenl ess, over | onger”periods of tinme. By contrast,
clinmbing due to nere notor stinulation usually only

| asts a few seconds. The clinbing scores are
individually total ed (naxi mal score: 12 per nobuse over
3 to readings) and the total score of the contro
group (vehicle intraperitoneally-aponorphine

subcut aneously) is set to 100% ED50 values with 95%
confidence Iimts, calculated by a




| i near regression analysis, of sone of the conpounQ%Fean“y2007
of the instant invention as well as a standard

antipsychotic agent are presented in Table |I. 15 Table
nbi ng Mouse Assay EDsn rna/ ke COVPOUND i .
‘boa"o“"{'?épbam c acid PCT/KR2003/001665

2-[4-(4-fluoro-benzoyl)-piperidin-l-yl]-I 4.8 9.7
phenyl -ethyl ester 26 February 2007 WD 2004/018423
PCT/ KR2003/ 001665 26 (S)-casfpam c acid
2-[4-(4-fluoro-benzoyl)-piperidin-1 1 0.96 4.3 vy
]-1-phenyl -ethyl ester (R)-carbam c acid

2<[4-(4 fl uoro- benzoyl ) - plper|d|n I yI]-I-phenyI ethyI

ester Mv.8 46.2 carbam ¢ acidj :
1- ( 3- chl’ yI) 2-[ 4- 1 4LF U 0.56 O’u\g)
ben . ﬁn 1\¥[:fiﬁnyl ¥t &r c§g§§)\’ma0|
1- (3 dlchloro phenyy’) [4-(4-fluore 2 0.48

“benzoyl ) -piperidin-1-yl]-ethyl ester benzyl-carbamc

and 2-[4-(4-fluoro-benzoyl)-piperidin
1-yl]-1f$men | et hyl esterg%.Z A1 carbamc acid
-2-[4-(4-f"’|zoy|)-pi erfr ™ ylj-1 2.6 -

(3- r@fmgnyl e‘t hyl\)’j@rgrjmrc aci d

2-[4(4-fl uoro-benzoyl™}-pfperidin-l-yl]-1 1.8
(4-trifluoronethyl-phenyl)-ethyl ester
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carbamc acid |-[4-(4-fluoro-benzoyl)-pi peridin-
8.5 ylnethyl]-2-phenoxy-ethyl ester carbam c aci d%GQ—'ebruary 2007
Azepane-| -carboxylic acid 1-[4-(4-fluoro 1.5

benzo pi peridin-1-yl net hyl ] -2-phenoxy-ethyl ester

V(W”Pr‘)é’o??‘@ phenyl ) - (I-[2-met hoxy- 2- ( 4- n?/tto-%??é'ﬁ%"?f’mm“s

5.9 51.2 ethyl]-piperidin-4-yl}-nmethanone

(S)-(4-fluoro-phenyl)-(I-[2-methoxy-2-(4-nitro-phenyl)

4,5 16.9 ethyl]-piperidin-45;yl }-nmethanone

(R) (4-fluoro-phenyl)-{ &

1- [zﬂnetho 1 2- (4-nRtro- gbenyt) 24. 2 - _rthyl

] - pléjﬁu@%@yl TR of Jarighe (@waﬁﬁﬁg %ﬁv()*@
1-[RF(4-i sopropyl f‘enyl) 2- et 0.17 0.41

et hyl ] - pi peri di n-4-yl } - met hanone
(S@\4of| uor- phenyl) - {1:[2-(4-isopropyl - pmenyl

oxy- 1A i n-4-y1) >¢tes m 6
Febr@ /1U 20
1-[2- et hyl - phenyl ) - 2¢met hoxy- et hyl | - pfperi d| n-4-yl }

- (4-fluoro-phenyl)-nmeYhanone 0.87 1.3
( ) o[ 2- (4- et hyI ﬁg%l) 2-omet hoxy- et hyl | - pi peri di n-

L. WI) met hanone {
2 Foxy- 25 (% mtrgf)%é | y=*ethyl ] - pi peridin-4-yl }
ct

a o
Ueahghe

LR

Ak, S P S P
psSepes bsSogy

The present invention includes methods of treating psychosis and cognition
disorders in a mammal which comprises administering the composition of the compound of
structural formula (I), (V), (VIII),F (XIV) and (XVI) to a mammal in need of psychosis and
cognitipn therapy.

This activity was examined through the anti-climbing behavior test, i.e. the test for
suppressing the climbing behavior induced by apomorphine in mice. A designate‘d amount
of the test compound was intraperitoneally or orally administered to several groups of ICR
CD strain male mice (body weight, 20 to 25g; one group, 6 mice), and each of the animals
was charged in an individual column cage of 12 cm in diameter and 14cm in height having
metal poles (each pole, 2mm in diameter) vertically installed and arranged along the

periphery with interval of 1cm.

Compounds to be tested for antipsychotic activity are injected intraperitoneally or
given orally at various time intervals, e.g. 30 minutes, 60 minutes, etc., prior to the

apomorphine challenge at a screening dose of 0.1-60mg/kg.
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(4-fluoro-phenyl)-nmethanone 4.16 (4-fluoro-phenyl)
1-[2-(4-isopropyl -phenyl)-2 [ 1, 2,4]tdazol -I _2% February 2007
-yl -ethyl]-piperidin-4-yl}-nethanone 3.1 4.7 {

1-&2- 3, 4-di met hyl - phenyl)-2-[1,2,4]triazol-1-yl-ethyl

o %’H’éé“r‘%ﬁ‘di n-4-yl }- (4-fl uoro- phenyl ) - net hano'?fél);@@“/ 01665

16.6 carbonic acid '
1- (4- et hyl - phenyl ) -2-[4-(4-fl uoro-benzoyi)
piperidin-l-yl]-ethyl ester pethyl ester 2.4 7.6

carbony ¢ agci d. 1- (.3;.chl orp-phenyl )-2-[4-( uor Q. -. ,
benz o;HOf pt B%roln 0°|(frﬁ7 }1}1{% aED 5516? ofﬁ{‘il t‘%ggltaé |16’1 %do ﬂ%o%ﬁnmmes after
%Fér@drprﬁnaadmiﬁiaea&iod iRt dian dRfellovingskald: 29

ozapi ne(standard) 6.3 13.5 1In therapeutic use as
agents for various CNS disorders such as psychosis and
cognition disorder, the conpounds of the present

i nvent T Qp,, al offe or Tn conmbi NgL LR th
pharmaceut | cal lly acceptable carrier, are adm nisterned

to patienfs at |a dosage @f 4k Aol bl foe 7, 000Ny per
day{ For a norral human adu’l %%v%l] tﬁeog %ogyr wei ght of

appy oxi mat el y 70kg, theadi BisihAddF RPNt i S
translated intg a dailyndgas?e 6‘?%0%1 t(!) 100ng per kg

of body aweight. The sm&h&k&ﬁ@ﬁ@g&ema&ed,
however, nmay vary dependi’ng upon the requirenents|of

the|patient, the severfp pafs sBadddRHoledf HORGEL I on and
thelactivity off the conmpound. The ‘determ nation off

optimum dosages for axpafut babsleded fkbolabt i tapliSt
clipically to|be done and is within the skill of the
art. Inutilizing the conpounds of the present

invention for the central nervous system it is

f . i NE_Sd. Ly, S
Phe. oo ool B neche e HIRRUREEacRl Rty Wil P Shsgpeca.
Eg . ng?\g}%ﬁ %M%&%l?éegfa&&tﬁﬂéging %ebg)tb%zl}aeﬂgﬁagl ad %Qr!: ﬁetmrg?ntglog rt]d the cage
Rfeillé, KRRAO0RLERMRE DvéBlon@d Ferdds lof ¥niecOBy doht@ast QURBHB nge to mere

having the general fornmula | is preferably combine
wiotdy samulghien yeaelumilyclasts afgwisteonds. The rati o of the
carrier to the conpound of structural forrmula I is

not critleictimbingacarpare slividveilefolaeat (marfmd bereredipei meiso over 3
t%ﬁ' c§ntra{] nervous ﬁ stem _and they can vary .

CEHLRA AN 8IS, totpd Sesier ° é‘ecfﬁmw% e (velHge dnrpedpiceibnanogorphine
sRocBBndolubil £ sétb QoRAP B RV afbs with 95% confidence limits, calculated by a
linear regression analysis, of some ‘of the compounds of the instant invention as well as a

standard antipsychotic agent are presented in Table I.

Table 1
Climbing Mouse Assay
: EDi(} mg/kg
COMPOUND
i.p. p.0.
carbamic acid 2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1- is on
phenyl-ethyl ester ' .




5 fornmed into tablets. In tableting, various edibl
phar maceutical carriers or the m xture thereof Ca?Qfebnuuy2007
used. Suitable carriers, for exanple, are a m xture of

| act ose, diabasic caIC|un1phosphate and/ or corn

VEQ 2004R18433 her phar maceuti cal |y acceptabl e i rRffISERENYY1665

can be further added,
magnesi um st ear at e.

f

—\ri-h o ||

i ncluding lubricants such as
A better understanding of the
present invention nay be obtgéned in light of

| o

ﬂmyemkmn@mﬁﬁmanple 1 Carbamic acid
2-[4- (4-fl uoro-benzovl) - pi peri di n-

f | LTlI:F al C DCI T
b {ﬁi “eafpagnicy acid 2 E%E" g tRetePARE PP Bidin I ¢

-yl1-1-ph

uc-i- rnf e
~

reseng

enyl - et hyl

eemearbdayd ra6i@ h b 4-{4ckRiodoehv ol -$ibdHiR- 10

l

)%5 Fsias refluxed in 30

haon. ecaoncont

orobenzoyl)plperldlne (5mpl ) =’ sty
@F@ﬁﬁm i sopro

of
nrleng

rens.2
panol for

rnf -\

R A ablpwfp@awmﬁ‘(’ﬁe@qm

bexkoyl)-Pipwam-1-Neanmasied Wi th brine
organic layer was dried and conce

vc \vav .

aceé
esu

ntrated in

Thi s
[ tin P

vacuo.

Thevagicudgd prnqel waichlmsphsﬂyééqhxzﬁﬂm}o-
ndded with 1,1'-carbonyl diimdazo
TPREZOY a'é’fng’ni piin 9(*93(5 P%Efvvas stirred a

Ai- Hre l oF faoll r\\nvchl h)[ i’ h

THF(50nT)
e (®@mml)
room 20
arlrll fl or

[

and was
at dug.

of  excesd

CIT

Nt

Qﬂ!ﬂb&[ﬁ?%ﬁxﬁe&k&ﬁ wat er was added
reaction e organic layer was e

LEAYANLEAA

é’hFaEhﬂnHy%ﬁ*do%ﬂﬂ@ fuptarkenzox-rigimidinaf t er

5h s
fot

m na
Kt ract ed 3

tirring at
te the
tines

Nathm i 4] pmm&&&e&mﬂfaﬂ@ﬁmﬁmg 199

The residue was purif
tnﬁwpﬁ%i’é’éﬁéﬂémf hexane = 1: 2). T

~ CAIT UMIII \¥J ﬁf\l A ’) [A lA

ncentr at e
nh chpgnmat o
he resul ti

I N vacuo.,
gr aphy
ng

F LTS -8 G -Sugse-esvzo i pipetidipdl yIH1-
dth I
PR Sen D@ ot

a so in ethyl et

phenyl - et h
i on s 25
her. The r

yl ester
treated
esul ting

gcrai[%gﬂn?'dft ?t{lc? VRS (ﬁ'ﬂh&r%rb?& p{l)gpl 31-

uor o- benzo
edmeshyll-2ppehosetihdeitadte. | H- NVR (DI\/BC
Z 4( m._ 7

10-9( br 1I—I\ R1(m 2|—h

carbamT
1-yl$g1-ph
} d6, 200MH
H) . 6 8(Chr

crd
enyl g et hyl
iz) 6

213)

bratbuic adidzepas: garbpxyTie 83iq 124-Gfwprod
e L BB st e .

H) 30 Exan

I-vp-l-phe

ple 2
nyI ethyl

T AT et o SE (e et dur
vty pipbddbwe s }usithagné S) - st yrene oxi
stead of styrene oxide, to give

TS.U

007 —WO2¢€
e giygn in
de as a rqg
(S) - carbam

ic acid.

UZFI 018423

Exappl e

act ant,

2S]-sdro-bhongl)-Oi-enstiayy )-(Phipepicofin-
Pel}]’}’ﬁ%lpenealn-yyl}-met er; hydrochl ori de.

-yl]-1-
45

16.9

anone
(R)-(4-fluoro-phenyl)-{1-[2-methoxy-2-(4~nitro-phenyl)-
ethyl]-piperidin-4-yl}-methanone

242

{4~fluoro-phenyl)-{ 1-[2-(4-isopropyl-phenyl)-2-methoxy-
ethyl]-piperidin-4-yl}-methanone

0.17

0.41

(8)-(4-fluoro-phenyt)-{ 1-[2-(4-isopropyl-phenyl)-2-
methoxy~ethyl]-pipéridin-4-yl}-methanone

0.13

0.09
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: Céf[g'gfh?@ggﬁlgo-phenyﬁ eﬁl?’ll‘]{m\};éndm _43!_)',1;«_--» ox-de—+t

| H NVR (DMSO-d6, 200MHz) 6 10.9(br, 1H), 8.1(m 2
7.4(m 7H), 6.8(br, 2H), 6.0(d, 1H, 5 3.4(m 711
2.0(m 4H) Exanple 3 (R)-Carbam c acid

2-& %4 fl uoro-benzoyl) - pi peridin-I-vli-I-phenyl-ethyl
WQ PG ochl ori de The procedure given i nPEKRMNB001665
was followed using (R)-styrene oxide as a reactant,

10 instead of styrene oxide, to give (R)-carbamc acid
2[4(4f|uoro benzoyl) plpewdln l-yl]-1-

dr-ocht-ori-de——H+NVR{(-BMSO-d6,——
L i e Sh Ry vy
G atld-phdb)-meardhed, 11-1), 3.4(m | 7H%%2. o(jm 4l 15
xanple 4 Carbanmic acid .
usﬁ-gk[a#aLanmmagmyl@eﬂﬁxi ényiHideligiau.of benzovl) -ipi neridin

hydr ochl ori de [The cpzlocedure'gjzven
W %&ﬂ’ﬂfp&“ﬁm 210B¢ | owed using 3-chl orostyrjene oxide

axi_da t gl ve

6 February 2007

| (4{iBor6-pheasipmaeeyd ) - 2- [ 4- (4-f | uor o berf?y1)-| 20 -
Iperidin-1-yl]-ethyl ester; hydrochloride. [1H NM
((W@henﬁﬂ{lwa—xsﬁprb@l-ﬁ(ebﬂ) 21, 8. I(m 2F,| 74(m
Hé br, 2H), 6.0(d, 1H), 3.4(m37H, 2. 0(m
11 a)“]‘f@%&lﬁwl'@t gl I?Be”éﬁ‘r‘b?d}ﬂ“eth@éﬂed
f 6 2—(-4—4-fluoro=benzgyl ) -pi per
dﬂlx 13 "yci’?let]@@ H@FF‘ylégi[’e?"‘]maFﬁl'élﬂb@Wlbrl de The prlocedure
deﬁéﬁ&ln—h-ﬁl}@ﬁﬁ@é Bhehyly\RSningld owed US' ng = 166
-di chlorostyrene oxide as a gactant, instead of
kB ERRI0Nk-Ay1- LoV qrd
1-(3,4- :jl lé(hl ojr' o@gnygziﬁ(gﬁ&?@gg(’%oyél uor oz 4 7.6
b’é%?%‘éﬂ?rll)’u‘ﬁﬂ’!ﬂé?t?fdlﬁﬂlﬂewr] et hyl estler; hydroghl ori de.
BO-d6—200M-z) S 10 Z(h r 111),. 8 1(m

30— HH-NVR—(-DMS

2?1}7011107 7894 2HX3-GHPDY%PIFFPYIBH4 @aueer 26 r% 6. 0(d,
nal 26 Feb

200 “%%*%‘8%1?591 v I%@F/ %&%?omges 30 |

BeHZWon eg%ggx{p‘u c acid
2-[4-(4-fluoro-benzoyl) - pi peridi n-l -VIOII-II - pH]enyP'—z%t hy
RS4Sine(stNldely OChT or 1 de 6.3 13.5

In therapeutic use as agents for various CNS disorders such as psychosis and
cognition disorder, the compounds of the present invention, alone or in combination with
pharmaceutically acceptable cartier, are administered to patients at a dosage of from 0.7 to
7,000mg per day. For a normal human adult with a body weight of approximately 70kg,
the administration amount is translated into a daily dose of 0.01 to 100mg per kg of body
weight. The specific dosage erhployed, however, may vary depending upon the
requirements of the patient, the severity of patient’s condition and the activity of the
compound. The determination of optimum dosages for a particular situation must clinically

be done and is within the skill of the art.

In utilizing the compounds of the present invention for the central nervous system,
it is preferred to administer the compounds orally. Since the compounds absorb well

orally, it usually will not be necessary to resort to parenteral administration. For oral
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The procedure given in Exanple | was foll owed usi NGg February 2007

benzyl ami ne as a reactant, instead of amoni um

hydr oxi de, to give benzyl -Carbanm c acid '

2- 24-&4 fl uoro-benzoyl)-piperidin-1-yl]-1- 5

R 1%*127}1yl ester; hydrochl oride. 1H NI vI R PEHER208%001665
200MHz) 8 9.5(br, 111), 8.1(m 3H), 7.3.(m 12H),

6.0(d, 1H), 3.6(m 9H), 2.0(m 4H) Exanple 7 10

Car bam c acid

%dl%ﬂﬁﬁlﬁf‘ cgrl HHRI m?&ﬂﬁ@“&v)hﬂg g egfll @QF%}U%F} rl%%rg%rab gom%gﬁg with a

nyl)-ether este
ipharEreavpital carrimas The)iahoné’dle usmiﬂgto&hmtdxﬁp@ﬁﬁd/dﬁ&ﬁctﬁm femula [ is

as._a,Jeactant, tead of styrene oxide, to give
aat (ngﬁ?lcto g&prass the e ects of the medicine on the central nervous system, and they

%ar[ i * éonfsfdb't%ﬁ@ d%ﬂ&lﬁé‘ ba gﬂ ﬁ{d&éﬁ#o&m@%m%@ is 't_? mq]ed it capsules or

phenyl ) -et hyl “ester;
EvBOIS a2 1A m)etzag,lﬁrﬁ(xd)édlbl& hihamﬁc&lﬁﬁal cAfers of 8€ Mixture

?—H;eof Qarbgaﬁ]useilllglg@g ?eggs,(%rr grearaple, g&d@ mﬂt{xr)e of lac:’t(gsrer,1 diabasic
SRl com sorh. Ot hampgentioal aeaeyabl g can

beenzoyn-'ni neri di n- uoro
b¢ fiyther @0k scding hypdcantsduch asdRaghbsurpEiesgelur e gi ven in
Exanpl e | was followed using 4-trifluoromethylstyrene

oxi de Mdbetter kRl of 18 gREPfinhise By Be! HRaindin light of
ve Carbamc acid

owingexpmpley whiplesrs 85t fyrtipio Bustraierbut anginpt to-be construed to limit, the
F’éﬁtﬂm@%‘%ﬁé onet hyl - phenyl ) -et hyl ester; hydrochl ori de.
O d6, 200MHz) 8 10.8(br, 1H), 8.15(m 2H),
7.8(d, 2H), 7.65(d, 2H), 7.4(m 2H), 25 6.9(br, 2H),
6.15(d, 11-1), 3.5(m 711), 2.0(m 413) Exanple 9

gﬁ{ c acid '
4 quoro benzovf ni neri di n- I-vII-1 (4- quoro phe

] ey pdxinlini- O @l J

glven [ a 4- quorost rene

oxi de algu‘&a%(er gqu‘"%‘f‘)% ipénﬁ%ﬁff‘f %Sg’tnﬁf’ge?ﬁ‘g TR eoxidpgmmol) was

gﬂ\md ef0bd of isop@pdnel for 411. Thls solution was then concentraied on a rotary evaporator

dﬂ §4II obe y eridin-1-y ]b 4f|uoro

V w1g} acgtgtF Ie ‘hmyqﬁléad uﬂ_tpl_ d)gamc layer

Q&OCMEE and cohCentdidddin ,vaéhbl) TheSorikie Proddet Was difsoRed m TIRBOmY) and was

br., 26_February 2007 WO
% 4)"16111 éi % bpf@flrg S@F@@elg [%m%g 033 The Teaction mixture was stirred at room

temperature for 4h, followed by the addition of excess ammonium hydrox1de (10ml) at 0°C. After

Sh stxmng at room temperature, water was added to terminate the reaction. The organic layer was
extracted 3 times with dichloromethane, dried and concentrated in vacuo. The residue was purified
by column chromatography (ethyl acetate : hexane = 1: 2). The resulting carbamic acid 2-[4-(4-
fluoro-benzoy!)-piperidin-1-yl]-1-phenyl-ethyl ester was dissolved in THF and the solution was
treated with a solution of HCI in ethyl ether. The resulting precipitate was filtered 1o give carbamic
acid 2~[4~(4-fluoro-benzoyl)-piperidin-1-yl]-1-phenyl-ethyl ester; hydrochloride.

IH-NMR (DMSO-d6, 200MHz) & 10.9(br, 1H), 8.1(m, 2H), 7.4(m, 7H), 6.8(br, 2H), 6.0(d, 1H),
3.4(m, 7H), 2.0(m, 4H)

Example 2
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34(m 7H), 2. O(m 4H) EX&ITp' e 10 Carbamc acid gIGnFebruaryZ()O?

1- (4-chl or o- phenyl)-2-14-(4-fl uoro-benzovl) -ni peri

1 vtl ethyl ester; 5 hydrochloride The procedur e
Lven in Exanpl e 1 was fol | oned using 4-chloro ene

%9?‘5’(%’0% 3 reactant, instead of styrene oxilfe: 'K¥%903’°°166°

gi ve carbam c acid

| - (4-chl oro-phenyl)-2-[4-(4-fl uoro-benzoyl) -

pi peridin-l-y!]-ethyl ester; 2fiydrochl oride. I H NWVR

( DMBO-He p ro%&ﬁl \)en\?néﬁné r

611). 6. 8 br | ’ (ebl 'm&;slﬁ_)howeg u&% %@, o;gié(a?ll reactant,
lf‘.fte 0@%‘%‘1 @’“E‘ﬂ i 5)"3 PE?&‘?W &@¢ @-[4-(4-fluoro-benzoy!)-piperidin-1-yi]-1-

ﬂ&ﬁi&{ephﬂg&m\g@ez 14- (4-fl uoro-benzoyl) nineridin i

vII ester hydrochl ori de 15 The procedure given
ILFNBGE AYLE0-06,RQEMHR) 5 1vAdet, UBi hifm( By 246hITBY, 6ty 2B0e5.0(d, 1H),
94{ndlO1NS 0@, 4gact ant, instead of styrene oxide, to

‘give (S)-carbanic acid

1 (4- chloro phenyl)-2-f4-(4-fl uoro-

J}ﬂgy},) pi peridin-1-yl]-ethyl ester; hydrochloride.
VR (DI\/ISO d6 200|VHz) 8 10 5(br 1H), 8 1(m 2H),
{3y R{H45) B 4]

2 ?Sm“}‘%?'é? o ﬁﬁ@é’?@ﬁi‘iﬁfﬁﬁﬁ% %Mﬂ%saff?@ij%enswfe g 4 reactan,

wtbadeofnwfe@smcte, to piye (BEdurtamicd eidl Dé4-( n6Rbei-0yIPhiy@idin 1yl]-1-
| tgwed using (R)-4-chlorostyrene oxide

?sg hglg"l’\ \g?dfoca dol nstead of styrene oxide, to give
(mmﬁhfm@m@s 200MHZ) 5 (109 10,08, eIy 7.4@s i) 6.8 ¢ok, 1280 e(d, 1H),
?%@ﬁw %8%@%.&8' din-1-yl]-ethyl ester; hydrochloride

6, 200MHz) S 10.5(br, 1H) 8.1 (m 2H),
7.4(m 6H), 6.8(br, 2H), 6.0(d, IIl), 3.4(m 7H),
é.a%)érlgc%m—b 30 Exanple 13 Carbam c acid

| or o- nhenvD- 2- T4- (4-f 1 uor o- benzovl ) -oi neridin

&arbhiicet Byl eﬁbﬁkhioro-;%ﬁgflgﬁ-iL@fﬂugﬁ-b-gﬂﬁyﬂﬁﬁ :zﬁ’iﬁ'-i-gll-gskﬁ&ﬁn ester;
Ig Exarrple 1 was followed using Z-chlforostyre
2 tant, 26 February 2007

The procedure given in Example 1 was followed using 3-chlorostyrene oxide as a reactant,

instead of styrene oxide, to give carbamic acid 1-(3-chloro-phenyl)-2-[4-(4-fluoro-benzoyi)-
piperidin-1-yl]-ethyl ester; hydrochloride.

H-NMR (DMSO-d6, 200MHz) § 10.6(br, 1H), 8.1(m, 2H), 7.4(m, 7H), 6.85(br, 2H), 6.0(d, 1H),
3.4(m, 7H), 2.0(m, 4H)

Example 5

hydrochloride

The procedure given in Example 1 was followed using 3,4-dichlorostyrene oxide as a

reactant, instead of styrene oxide, to give carbamic acid 1-(3,4-dichloro-phenyl)-2-[4-(4-~fluoro-
benzoyl)-piperidin-1-yl]-ethyl ester; hydrochloride.

H-NMR (DMSO-d6, 200MHz) & 10.7(br, 1H), 8.1(m, 2H), 7.7(m, 2H), 7.4(m, 3H), 6.9(br, 2H),
6.0(d, 1H), 3.4(m, 7H), 2.0(m, 4H)

Example 6
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WD 2004/ 018423 PCTI KR2003/ 001665 32 instead of 26 February 2007

styrene oxide, to give carbamc acid
1- (2-chl or o- phenyl ) -2-[ 4-(4-fl uoro-benzoyl) -
é&%ﬁbﬂ‘g 1-yl]-ethyl ester; hydrochloride. 1H-N _
‘? 8>3 200MHz) S 10.5(6, 1H), 8.1(m 2H),F "ﬁ‘(‘ﬁ’{}”""‘m
6.9(br, 2H), 6.2(d, IH, 3.5(m 7H, 2.0(m 4H

5 Exanple 14 Carbamc acid
1- (2, 4-di chl or o- phenvl) 2- 143 4-f | uor o- benzoyi ) - pi peri

lven in anpl e asi ng
gﬂkﬂéﬂﬁﬁﬁorostyrene oxide as a to reactant, instead

of st X’l“h@ﬁ‘é‘ce@% Qﬁan ih @xﬁdp\’eel i rf&fam: sﬁ‘lE b€hzy] amine as a reactant, instead

1- (2, 4-di chl or o- phen c@% uoro-
Mwm Iidyoxide.cip mive ml- pryiF a@é@éﬂzi—mym@mwmnm@W -yl}-1-

.%Miy ﬁg mg&OM*z) 6 11,2(br, 1H), 8.0(m 2H),

, 6.5(b, 2H), 6,2(d, 1H),
(DMQO-C@ ZOQW{Z)LN-SDSGISIPEX&KM 3H)Y 3.3 Gar BEi6(dadHH 3.6(m, 9H),
?0 4lﬁﬂ fluoro-benzovl)-pioeridin-1-vll-1-o0-tolvl-ethy
ester The procedure given in Exanple 1 was foll owed
usi ng 2-nmet hyl styrene oxide as a reactant instead of

oxi de, to give carbamc acid
gh%ﬁﬁ%ﬁ quoro benzoyl) pi peri di n- I-yI]-I-o totyI
g €14 YD RperdGOIMAR ] -(3Snith ‘
| H), 7 15(m 51-1), 6.1(d, 1H) 4. 85(b 2H)
ofds 1), 2.5(dd, IH), 2.4(s, 311), 2.3(m 2H)),

L8( m Tﬂé.ﬂr))ceﬂ'mﬁgivélﬂn Elﬁanﬁw 012713 fﬁﬂoﬁa@di thing 3-mtrostyrene|: ox|1de as a reactant,
uor Q- benzov i pe, toly
%‘@?ﬁér"(fé@f%%’“% adilia @aﬁw@ﬂ % (Aebelser‘reézoxlgmgndfrb%-ﬁb%@dm—

pihylgetidd esed;mydrsdnysiiane oxi de as a reactant i nstead of

n i de, t ve_carbam ¢ '
B o 68 a0kl S0 HE Rt A7 9. 20, 740 29 6950, 20,
thdyiﬁ)eﬁé(&r'?H)}i'b(N\/ﬂi(CDd3 200MHz) 6 7.95(m 2H),

7.2(m 6H), 5.85(dd, 1H), 4.7(b, 2H), 3.0(m 411),
26(dd 1H), 235(s 311), 2.25(m 2H), 1.8(nl, 4H 30

E%@ﬂ@é@ 17
Carbamic _ acid___ 2-[4-(4-fluoro-benzoyl)-piperidin-1-
ester; hydrochloride

The procedure given in Example 1 was followed using 4-triflucromethylstyrene oxide as a

-1~

4-trifleoromethyl-

reactant, instead of styrene oxide, to give carbamic acid 2—{4—(4-ﬂuoro-benzoyl)-piperidin—l-yl]-l-
(4-trifluoromethyl-phenyl)-ethyl ester; hydrochloride.

TH-NMR (DMSO-dG, 200MHz) 5 10.8(br, 1H), 8.15(m, 2H), 7.8(d, 2H), 7.65(d, 2H), 7.4(m, 2H),
6.9(br, 2H), 6.15(d, 1H), 3.5(m, 7TH), 2.0(m, 4H)

Example 9

Carbamic _ acid __2-[4-(4-fluoro-benzoyl)-piperidin-1-yij-1-(4-fluoro-phenvl)-ethyl __ ester;
hydrochloride

The procedure given in Example 1 was followed using 4-fluorostyrene oxide as a reactant,

instead of styrene oxide, to give carbamic acid 2~[4-(4-fluoro-benzoyl)-piperidin-1-y1]-1-(4-fluoro-
phenyl)-ethyl ester; hydrochloride.
1H-NMR (DMSO-d6, 200MHz) 5 10.45(br, 1H), 8.1(m, 2H), 7.35(m, 6H), 6.8(br, 2H), 6.0(d, 1H),
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, LEp |nsteadof styr ene OXi de, ‘ to gi ve carbam c
M-test but yl - phenyl )-2-[4-(4-fluoro- 10

Carbam ¢ acid 2-[4-(4-fluoro-benzoyl)-piperidin-I|-vgFebruary 2007
1-(4-nitro-phenyl)-ethyl ester The procedure given in
Exanple 1 was foll owed using 4-nitrostyrene oxide as a
reactant 26 February 2007 WD 2004/018423
0REB03/ 001665 33 instead of styrene oxPCRdKREQ3001663
gi ve carbam c acid
2-[4-(4-fluoro-benzoyl) - plper|d|n 1-yl]-1-(4-nitro-
phenyl ) -ethyl ester. IH NWR {CDC13, 200MHz) 3 8. 2(d,
3£%L7ﬁ)95gHMH3FD’ 7.5(d, 2H), 7.1(m 2H), 5.85(dd,
i1H), “4.75(br; 2H), 3.0(m 4H), 2.6(dd, 1H), 2.3(m
2H), 1.8(m 41-1) Exanple 18 Carbam c acid
im£n1 fy t - butyl - phenyl ) -2-14-(4-fl uoro-benzovf - pi perid
-Vv11- ethyl ester The procedure glven in Exanple 1

ester:

benzoyh} pipéedae gidtemia Bxa]rip]e-l @iah ﬂ:ﬂloﬂﬁttﬁﬁg 4-bitbrdfyfrene GENe1ad a reactant,

BT 2, ooty O g e ybhol "ottt iy St uonopno

ﬁpé&(iml-ﬂltéﬂ)yt esterSfy{onhlofith). Exanpl e 19 15 Car bami ¢ aci d

~(4-(4-1 - vi-piperidin-|-v I-I-naphthal en- 2-
R s BoRTEA BBl S GerD ke apats Had o, 1m0
5.4l opologs UHY 2- napht hal ene oxi de as a reactant,

i nstead of styrene oxide, to give carbam c acid
2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1-

pappld@al en- 2-yl -ethyl ester. | H NVR (DVBO- d6, 200MHz)

8 11, 2(br Itﬁf47 95(n1 m?, 7. 5(n1 mﬁl 7 SUn 211%

i ocmaneédd T 25 M b aa(m o e(m Ak
Exa 0O Carbanmic acid

mpl € i ¢

2- (4- Benpiosadupighier indFample i viag Holidwed uging iRy hiprogyrbng| oxide as a
i Tolvy i

l\%a;cgaﬁttr’ 1&%%&\/\69%&%;8;'{ an(g,]j&ée %%8 ﬁg}s)(% ren eacglx?/ 23 hfzg%op%n%gé‘? (uoro-
%%%Y%yﬁ&ﬂbe%ﬂ&ﬂhﬂeﬁ@zm@mdmaﬂts i nstead of styrene
BXNOR @REscad Jodvi)'sABSEE ), SRR ey Yy RG: s 8l B, s.e, 1,
AU ATHehH oy #H)Di peri di n- 1-yl ) - 1- (2- chl or o- phenyl ) - et hyl
ester; hydrochloride. |IH NolR (DVBSO d6, 206MHz)
311.05(br, 1H), 7.90(m 2H), 7.45(m 41-1), 7.3(m
mbnplea?.S(br 2H), 6.25(4, 1H), 3.4(m 7H) 2.0(m 4H

Mh_lg_ugg

The procedure gtven in Example 1 was followed using (R)-4~chlorostyrene okide as a
reactant, instead of styrene oxide, to give (R)-carbamic acid 1-(4-chloro-phenyl)-2-[4-(4-flucro-
benzoyl)-piperidin-1-ylJ-ethyl ester: hydrochloride.
1E-NMR (DMSO-d6, 200MHz) § 10.5(br, 1H), 8.1(m, 2H), 7.4(m, 6H), 6.8(br, 2H), 6.0(d, 1H), |
3.4(m, TH), 2.0(m, 4H) | |

Example 13

hydrochloride
The procedure given in Example 1 was followed using 2-chlorostyrene oxide as a reactant,
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Carbam ¢ acid 26 February 2007
1- (2- chl or o- phenyl ) - 2- 1444- met hoxy- benzoyl ) - pi peri di n-

I-yII-etth ester: hydrochloride The procedure given

in qple 1 was followed using 2-chlorostyrene oxide
WAQWAOA26 February 2007 WD 2004/ 018423  PCT/KR2003/001663
PCT/ M2003/ 001665 34 net hoxybenzoy!) pi peridi ne as
reactants, instead of styrene oxi de and

4- (4-fl uorobenzoyl) plperldg , to give carbanic acid

444 neth
St(3%!] &thY Jer?ﬁ 8!&? &) %Wdr 0C w(r)rs ?lde)séfgfrl%l%%g %l%gﬂ)&d%mm'be"myl)
Zme}NHzl)leetﬂsﬂ)cﬁrhwdrod}H)nde8 o(m 2H) 7.4(m 41-1),

gH%\ﬂi (]Z%\Ego-dg 2@@&192) ﬁ_fo’?@{ 1@31 821 91@61} g?ghag} g&;ﬁt& #0624, 1m0,

25 71 2. 0ex, wHput yl - benzoyl ) - pj peridin-1-vll-1-(2-chlor

~0-phenyl)-ethyl ester The procedure given in Exanple |

was followed using 2-chlorostyrene oxide and 4-(4- 10
Eemipldngt vl benzoyl) pi peri dine as reactants, instead of

g:gt iérg egn -es |g06;§iﬁﬂq—eé ,2 ;; gloro-p4henvl‘}l-'-IZO-rf(?—%gtzw?)yblex)zzoxlg-plpggru;zg-ll-r\]ﬁ-ethtvlo ester;
Bﬂi dehlodidé er t - but yl - benzoyl ) -pi peridin-1-yl]-1-(2-chlor
Q¥ %& et hyl ester. 1H NWR ﬁCDClS 200MHz) S
7 9( d e ced yre Lgsv(efhm ﬁ}npleﬂ %snﬁo cg)yq)i usipg gg@%lor01Wne oxide as a
&a%ﬁ ,ms%hﬁ of &yr&(e%mdeztﬂ) 1ve20a§>§ﬁ1{1dac1dl IMZ)@dm%loﬁi—;SHén 1)%'1)1—{4-ﬂuoro-
5 65(dd, 1 8(m 4H) . 1.35(s, 9
1p@e12c§n lf]ﬁtg;,z'l1 eéteraad{pchlonde
2HAAR( Md“d-@er Qo&@ﬁi:vﬁ-z@r ff-!j scbéfﬂ ﬁbﬁ%b bl 48 Gﬁlg 5151’) 95‘@9 2H),

%Il-et ester hydr ochl or i ‘pr 6cedur
AR, TDWRE™ #) owed usi ng 2- chl orostyrene OXI de
and 4-(4- 20 chorobenzoyl) plperldlne as reactants,

i nstead of styrene oxide and 4-(4-fluorobenzoyl)
,Emyﬁ’iﬂél ne, to give carbanic acid

2 oo M—El)e p@c@iu&(gnven ﬁi-B&amﬂIe ﬂﬁésrfpllo@/lel) usn@ zzmmyzsﬂylr&:e oﬁdegé breactant,
g&@ad o§ st?x(egg 0\71&@0 to grgé g‘a%amic acx'zp 2~[g15(4-|i;h)§orggenzoy% piperidin-1-yl}-1-o-tolyl-

ethyl ester.
1H-NMR (CDCI3, 200MHz) § 7.95(m, 2H), 7.35(m, 1H), 7.15(m, SH), 6.1(d, 1H), 4.85(br, 2H),
3.0(m, 4H), 2.5(dd, 1H), 2.4(s, 3H), 2.3(m, 2H), 1.8(m, 4H)

Example 16

The procedure given in Example 1 was followed using 4-methylstyrene oxide as a reactant,
instead of styrene oxide, to give carbamic acid 2-[4~(4-fluoro-benzoyl)-piperidin-1-yl]-1-p-tolyl-
ethyl ester.

H-NMR (CDCI3, 200MHz) & 7.95(m, 2H), 7.2(m, 6H), 5.85(dd, 1H), 4.7(br, 2H), 3,0(m,‘4H),
2.6(dd, 1H), 2.35(s, 3H), 2.25(m, 2H), 1.8(m, 4H)

Example 17

The procedure given in Example 1 was followed using 4-nitrostyrene oxide as a reactant,
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Azepane- 1-carboxylic acid 26 February 2007
1-14(4-fl uor o- benzovf - pi peridin-1-yl methvl | - 2- phenoxy-

ethyl ester The procedure given in Exanple 24 was
fol | owned using hexanethyl eneinine as a reactant, 30
WQ304884%F  anmoni um hydr oxi de, to give PCT/KR2003/001663
azepane-|-carboxylic acid |-[4-(4-fluoro-benzoyi)-

pi peridi n-1-yl net hyl ] -2- phenoxy-ethyl ester. 1H NWR
(CDCl 3, 200MHz) S 7.97(dd, 213), 7.15(m 4H), 6.86(dd,

ér%aii(oé Sé}%ﬁé 0\1@ 170( %ve ?%Ig}mcza}_% 2&4-%‘&&60"3 lleng%y%pxpﬁricgr)nl-ylilil_-lzl’r-mtro-

phefimthyBastex. 26 February 2007 WD 2004/ 018423

T AR POHEER: Bore B ERHE: 28 T ehn ot angre

BrId(petHes 0, 4Hhe 6(aﬂdmdm(xﬁ i) \e8(mj 4aH)Exanpl e | was
fol | owed using 2-phenethyl -oxirane as a reactant,

‘instead of styrene oxide, to give carbamc acid

Ex:ixﬂplc(l%-fl uor o- benzoyl ) pi per| din-1-ylmethyl]-3- 5

1H) Tﬁe @%murezéﬂ)en 112 Eﬁﬁx‘pﬂﬂ 1 QVEIB follgw@5&sﬁ{§| 4-2371‘-1;%/15@6&(&(& as a
ﬁ}_%@f Ilasitqz}é of s@éﬁnb 8&9‘1’ It(b @5% ?za amllEg(gn;E) 1-(4-ter t—but(})rl-phenyl) 2-[4-(4-fluoro-
1en[zéyi)(p$e§lélht@ryg-eb@m@m ) - pi peridin-I-vl met hyl i - 3- phenyl
ester The procedure ven in Exanple 1

ﬂg 31 2/eME2) pﬁge?(évt%ﬁ)ﬂ-’é &b’ e, PDpet A H@ 4-8ys, 2H),
@@@pmﬁpgg(ddl NnseRA, 2f), sésphapg oxi de and amoni um
hydroxi de, to give piperidine-I-carboxylic acid
1-[4-(4-fluoro-benzoyl)-piperidin-|-ylnmethyl]-3-phenyl
Eg np‘ﬁyi ester. 15 1H-NWR (CDCl 3, 200MHz) 5 7.95(dd,

7, 15(m 7H) 4 95(m IH) 3 4( s, 411) 3 15(m

: 2 g ing 1:naplf 24

2 45( dle %%ﬁerg%gegﬁ@x%bw%aggg?na ngg)%rgghtﬁiqe% oxé}(ge ag'l teactant,

1.57(m
insteadiq of Atyfdngoexidehetpzgive carbamic acid 2-[4-(4-fluoro-benzoyl)-piperidin-1-yl}-1-

| nﬂﬁ&iﬁ{ih%ﬂgré@ et hvl | - 2- phenoxy--ethyl ester:

rochlori mxture of
AHMNME (MY UG 1390 §i1padhi, din 8 9F(®ndid). J.5@ndH), 7.3(m, 2H), 6.6(br, 2H),

i i Gl R R VSR R

concentr at ed on a

Example 20

The ﬁroccdure given in Example 1 was followed using 2-ch10rosfweue oxide and 4-
benzoylpiperidine as reactants, instead of styrene oxi&e and 4-(4-fluorobenzoyl)piperidine, to give
carbamic acid 2-(4-benzoyl-piperidin-1~yl)-1-(2~chloro-phenyl)-ethy! ester; hydrochloride.

TH-NMR (DMS0-d6, 200MHz) § 11.05(br, 1H), 7.90(m, 2H), 7.45(m, 4H), 7.3(m, 2H), 6. S(br 2H),
6.25(d, 1H), 3.4(m, 7H), 2.0(m, 4H)

Example 21

hydrochloride
The procedure given in Example 1 was followed using 2-chlorostyrene oxide and 4-(4-
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rotary evaporator and diluted with ethyl acetate. E'%'Fsebruary.zow

m xture was then washed with brine, the 25 resulting
organic layer was dried and concentrated in vacua to
‘ﬁpve a solid. This was recrystallized in a solution
RUPBIB n-hexane and ethyl acetate to gi VRCHKRRPY®1665
solid. This was dissolved in THF (50m) and was added
with 1,1 -carbonyl diimdazole (10nn0|) at 0C. The
reaction mxture was stirred, roomtemmrMUrefor
by. t he ad iaQn. o
ebSraal Ram 5 fea%n‘ts;\f%eeé s’ﬁ SSEPF G AE 7 Galorobenzon)
tripegaiieatougies cankbuimdr awl&ﬂ-(&dhiad-ﬁmyl}-ﬁ{%nﬁimﬁ bedzoy)-piperidin-1-yl]-
%ﬁqcalon The. 30 organic |ayer was extracted 3 tines ‘
Vst PHPEY S hane, dried and concentrated in vacuo.

THeME aavmshuias, RoeMEM) 181 10i8¢e 1By, SO0h, 2R 76k, oMt D@ magH)y6.85(br, 2H),

%2 @ﬁb, @& g?lﬁﬁ' 4(3,‘%3%60(‘ JH‘) 2). The resulting

1-[4-(4- f1 uor o- benzoyl ) - pi peri din-1-yl methyl] - 2- phenox
aﬁethyl ester was dissolved in THE and the solution
anpleEated with a solution of HC in ethyl ether. The

R sBabdid 2Q 2R 4-tdpi-bidihed D H@ihM-yAOQZ-chi¥d- a 432&

PCTI KR2003/ 001665 36_ was filtered to qzve Car
aci d The procedure given in Example 1 was followed using -chlorostyrene ox:de and 4-(4-

krlxéary(bénzt)h}l URridRN 20 babriRd, pﬁgteaal &- sﬁréﬂe rr@&dzy Lad- 2-<4ommehzoyn

y-ethyl ester; hydroch | ori de.
Piperidite) tosgivOcadpEmiC, acid 27[4-(4sexﬂ'ml-bmyl)-prpes@pmyllﬁi@ﬂloro-phenyl
@fhg%g 3H), 6.85(br, 2H), 5.35(m 1H), 4.15(m 2H),

npl e 28 Carbanmic acid
QH@M m@% 2@@5&7@;&9)9@2@47 1@:@&3@@@%@;@, 160 5eXs, PR3 2(m,
I h T C
Exhjﬁﬂg&g}?’{ \I%/gg&d MJPI% b%)f%%pﬂ% Fg@{)glﬁgwﬁgg yci dyl
ether as a reactant, |nstead of

}3 ﬁ %ry 3- phenoxypropane, to give Carbam c acid
oro phenoxy) 1- [4 10
N Dpinbridi

H NVR CDCIS 200|\/Hz) S 7.9(dd, 2H) 7 15(m 21- 1)

CDP

1), 5.9(br, 2H), 5. 1(m 1H), 4.1(m 211),
3 2( mTh& pibyedu. gMemin Ridmple2l. wosdollokd) ysirg. BéhmrosBidne oxide and 4-(4-

01630yt Pl R R HSHOT TRrTar TP Ot Fi G fprobsmonD piggridine

b Xgjve nbaeaMICY heidt R (4-cEisio@enzdyiepifFiaine dUF 162 ghlv@mhényl)-cthyl  ester;
gyﬁqgfe 27 was followed using glycidyl 4-methoxyphenyl
s a reactant, instead of

}H?Mmm??i@ rﬂommmy@mmanﬂ), TSR 6d, bialy) £:9(8¢ oH), 3. é(m, 7H),
- uor o--

pi peridin-I-ylmethyl]-2-(4-nmethoxy-phenoxy)-e
thyl ester. ,

Example 24
Azepane-1-carboxvlic _acid _ 1-[4-(4-fluoro-benzovh)-piperidin-1-vimethvll-2-phenoxy-ethyl

ester

The procedure given in Example 24 was followed using hexamethyleneimine as a reactant,
instead of ammonium hydroxide, to give azepane-i-carboxylic acid 1-[4-(4-fluoro-benzoyl)-
piperidin-1-ylmethyi]-2-phenoxy-ethy! ester.
1H-NMR (CDCI3, 200MHz) & 7.97(dd, 2H), 7.18(m, 4H), 6.86(dd, 2H), 5.2(m, 1H), 4.18(m, 2H),
3.4(m, 4H), 3.2(m, 1H), 3.04(m, 2H), 2.7(d, 2H), 2.3(m, 2H), 1.8(m, 4H), 1.6(m, 8H)
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20 1H NNM (CDC13, 200MHz) 5 7.95(dd, 2H), 7. 15(m (26 February 2007

213), 6.85(m 4H), 5.15(m Hd), 5.1(br, 211),
2H), 3. 75(s 3H), 3.2(m 1H), 3.05(m 2H), 2.75(d

214), 2.35(m 2H), 1.85(m 41-1) Exanple 30 Carbamc
W 20f/4/018423 PCT/KR2003/001663
244-tert-butyl -nhenoxyl -1 -r444-fl uoro-beozovl | -ninerid

I n-1-vinmethvll-ethyl 25 ester The procedure given in
Exanpl e 27 was fol | owed usings4-tert-butyl-phenyl
%}%‘g dyg ether as a reactant, instead of

poxy 3- phenoxypr opane, to give Carbam c acid

LafWanticrcld ygqiﬂum o—benzoxl)-plpendm-l-xlmeth}gl}-S-Qhenxl-gropyl ester

h 4- I th

Dot ! T 20 2 0RRE S VR R 4 Moy ¥ st

Tos@{ddof rdne oXidd, 5 tgive 2dafibami6 . a8id d - [4-24-0yorBbeR iyl pipe@dil)- 1 -ylmaByl]-3-
4.15(m 2H), 3.2(m 1H), 3.05(m 2H),

5 2 ,
'f?’ef‘%‘gimp%‘ir; 1.8(m 411), 1.3(s, 913) Exanple 31

RyiNMR (CHA1E-2beMEE) Bors(ddC2CT. th(m, 7H), 5.17(s, 2H), 4.95(m, 1H), 3.15(m, 1H),

-r4-(4-f1 uyorg-b vi-pLperidin-l-vl

25505 6ok 5380 A ZSBREE 6555 SoceinelBod e s

PCT/ KR2003/ 001665 37 ester The procedure given in

Exarrpl e 27 was followed using pyrrolidine as a

rEé%EEl’%l?ﬁ instead of ammoni um hydroxide, to give
-@6doChenzovl)-piperidin-1-vimethyl]-3-phenyl-propy!
-ptperidin-I-

)ﬂLﬁ!‘et hyl]-2-phenoxy-ethyl ester. 5 I HNWR (CDC13,

200MHzppe ?m«?ed&% %ﬂ'gn m%)igm 1e/1 4%@&0@@1@%@1@{1—0%%%@ piperidine

5.23
23 ggégts Q)plﬁad SW?{‘?IPX‘MM Ay hgq]qyxx %yeeplgqxdlne—l-carboxyhc

ahl@@r[ti Q'fﬁ@rolbe %pﬁﬁéf-id{ncl ﬁﬁétﬁjyll-?» henyl-propyl ester. _
4-(4-1f1 uoro-Dbeuzovi) -pi dp [ -vi'met hyl | - 2- phenox

\IHé‘M% (CIZL@'J‘ SHPMHZTE36dd éTé)sJ @{1 é(mg THe I3 (m- E}Daﬁrﬁqsae%ﬁ,ﬁ L, 18),

oo e 928 8554887, 2o 18RRR el ket

doveh, $H) 4- (4 fl uoro- benzoyl ) - pi peridin-1-

yl met hyl ] - 2- phenoxy-et hyl ester. 1H NVR (CDC 3,

200MHz) 5 7.99(dd, 211), 7.18(m 4H), 6. 86(dd, 2H) ,

aaxaxsmmzﬂl—l), 4. 18(m 2H), 15 3.4(m 4H) 3.2(m 1H),
04 2 2 2. . , 4

hﬂx:&em(tk | uor o- benzoy| ) - ni ner| d| n- | -vI mat hyI | - 2- nhe no
XV- et hAY'

mixture of 4-(4-flucrobenzoyl)piperidine (Smmol) and 1,2-epoxy-3-phenoxypropane
(5mmol) was refluxed in 30ml of isopropanol for 4h. This solution was then concentrated on a
rotary evaporé.tor and diluted with ethyl acefate. This mixture was then washed with brine, the
resulting organic layer was dried and concentrated in vacuo to give a solid. This was recrystallized
in a solution mixture of n-hexane and ethyl acetate to give a white solid. This was dissolved in THF
(50ml) and was added with 1,1’-carbony] diimidazole (10mmol) at 0°C. The reaction mixture was
stirred at room temperature for 4h, followed by the addition of excess ammonium hydroxide (10ml)
at 0°C. After 5h stirring at room temperature, water was added to terminate the reaction. The
organic layer was extracted 3 times with dichloromethane, dried and concentrated in vacuo. The
residue was purified by column chromatography (ethyl acetate: hexane = 1: 2). The resulting
carbamic acid 1-[4-(4-fluoro-benzoyl)-piperidin-1-ylmethyl]-2-phenoxy-ethyl ester was dissolved
in THF and the solution was treated with a solution of HCI in ethyl ether. The resulting precipitate
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ester 20 The procedure given in Exanple 27 was 2f6 February 2007
foll owed using norpholine as a reactant, instead

amoni um hydr oxi de, to gi ve norphol i ne-4-carboxylic

acid 1-[4-(4-fluoro-benzoyl)-piperidin-|-

WP&@M{/{*P 2- phenoxy-edryl “ester. 1H NVR ( CDCIGI/KR2003/001665
200MHz) 3 7,98(dd, 2H), 7.2(m 4H), 6.86(m 2H),

5.2(m 1H), 4.18(m 2H), 3.65(m 41-1), 3.5(m 4H),
3.2(m 111), 3.07(m 2H), 2.7% d, 2H), 2.36(m 2H),

1

( ﬁfilumoegg&%ﬁé %;r%?ﬁ&@ %?[ﬁgtt ﬂhugt;?vb_enzoyl) 1Fetnrd1(1)1 pylnelﬁhyu)z phexhoxy -ethyl
| pstei b@pehigride. 4- v11- met hanone; hydrochl oride A m xture

OEHWS@{?W Es( I)?grb]lgﬁ'bg 1(121%5”?5% ), 4@15‘% .95(m, 3ED), 6.85(br, 2H),

(mpfH); 4 o%ﬁnﬁ(mf'lﬂ),%fl(mﬂl‘bhl s sol uti on was then
concentrat ed on a rotary evaporator and diluted with

‘ethyl acetate. This m xture was then washed wth

biﬂxmle?tShe resulting organic layer was dried and

net h an éfswrbwdgrb gtam in Example(ZZ ags ijaihawdl utimg «'Iedblvydpawrgyciziﬁl ether as a

o ST e e

t énfperdearog)- inpmdirbbylfﬁhﬁmﬁ]«shyll eter.on was t hen

CORSGILEB 000t AR A L gE OB e

t RH), 2.0, 119 B.OEH, zaxaeeszmz ban o), (.20eptH)) . After
12hours stirring at 80 C, this solution is
concentrated on a rotary evaporator and diluted with
eERniplaset at e. The organic layer was 5 extracted 3

ti nes Wi t hddl chI orenet hane drl ed and concent ihat edhl n

cbgt@natography (ethyl acetate. hexane =1. 1). The
resul ting (4-fluoro-pheny I% {1;}{2- . i
met hox yP2PTPerdiiP given PHamyly 2Bvayipliowpd pring dhicidylat-prthoxpheny! ether

ARPRGet@s, His@sObY @,d-ebaydtp@tﬂoarp%ate h@Ngive 3RBantibGeid 4, 1{4-G-fluoro-
solution was treated wth a solution of HCl in ethy

ebtreyD P’I’ﬁ’@ﬁ“é@’lﬂ”@ﬂ’@*ﬂrﬂ’é@?‘ﬁﬁb@?’é’ﬁ&éﬁ estgri | tered to give

( 4H11\im@(c®c@§3 QMLH)Iz‘){’S]TdS%i oYY, 218, %8¢k, uﬁ? Bhsgahin 84 i 2m),

]-pi peridin-4- t'hanone; "hydr ochl ori
1|4|-1 @K@@HM?«MWZMS@! zm),z(rmzmms(@z@mz 83¢, 4H)
8.0(m 2H), 7.5(m 2H), 7.2(m 2H), 4.5(m IH)),
3.4(s, 3H), 3.2(m 2H), 2.9(m 1H), 2.8(m 1H), 2.5(m
1E)iamlﬂe?z§(m 2H) 1.8(m 4H) Exanple 35

The procedure given in Example 27 was followed using 4-tert-butyl-phenyl glycidy! ether

as a reactant, instead of 1,2-epoxy-3-phenoxypropane, to give carbamic acid 2-(4-tert-butyl-
phenoxy)-1-{4-(4-fluoro-benzoyl)-piperidin-1-ylmethyl]-ethyl ester

IH-NMR (CDCI3, 200MHz) 3 7.95(dd, 2H), 7.3(d, 2H), 7.15(t, 2H), 6.9(d, 2H), 5.25(br, 2H),
5.2(m, 1H), 4.15(m, 2H), 3.2(m, 1H), 3.05(m, 2H), 2.7(d, 2H), 1.8(m, 4H), 1.3(s, 9H)

Examiple 31
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15 (S 4-Fluoro-phenyl)-11-12- et hoxv-2-(4-nitro- op February 2007

hhe) avl ) -et hvl | - pi peri di n-4-vl | -met hanone The
procedure given in Exanple 34 was followed using
‘%S -4-nitrostyrene oxide as a reactant, instead of
0 20481%3%- phenyl ) oxirane, to give (S)- PCT/KR2003/001665
(4-fiuoro-phenyl)-{1-[2-nmethoxy-2-(4-
nitro-phenyl)-ethyl]-piperidin-4-yl }-nmethanone.
| HNVR (CDC13, 200MHz) S 8.3¢m 2H), 8.0(m 2H),
7 2m 2H), 7.2(m 2H), 4.5(m 1H), 3.5(s, 20 3H),
m 2H), 2.9(m 1I1), 2.8(m 1H), 2.5(m 1H),
2 3(mThe b@opedﬁxe@m inBximplEawipl felld3ed Qﬁ)g—pyn olidine as a reactant, instead

&?%mrmnbu ygromg% t%ﬁxfe pﬁférzlh énr?f) Ecgar i ﬁe pdr 10 o ﬁ}mgcr)] g@% glr?-plp%ndm—l-
Eroseripl]-@-pBehoxyashyl ater.owed usi ng ( R)-4-nitrostyrene oxide

. 3%% ixfp(ﬁgazg{)@%ﬁ)'a 1 034288 P17d 4f dVeld QH)DE“EQ&' 1), 4.18(m, 25D,

(3Bbend, 1), B.u@1, aHR S0 D] A4 R 2BB QB - (4-
ni tro-phenyl)-ethyl]-piperidin-4-yl}-nethanone. | H NVR
(CDC13, 200MHz) S 8.2(m 2H), 8.1(m 2H), 7.7(m 2H),
Exaopre 32H), 4.5(m 11-1), 3.4(s, 3H), 3.3(m
214).2.9(m 1H), 2.8 _1H)

€=

(e;t@rlz Et hoxy- 244-ni tro- pheavi ) -ethvl | - pi peri di n-4-vi }4
uor o- phenyl ) - net hangne. The procedure given in

Exanp! Eie B0oskite eheh indiaerle| weg Tallp Vedeine pigeriding asapegiant, instead of
'aﬂﬁ:hﬁ@g hﬁfﬁmﬁ% RENRE , pifeRdifl-M&irboxylic acid 1-[4-(4-flucro- benzoyz-plpendm-l-

{1-] oxy- 2- (4-ni'tro- phenyl )-et hyl ] - pi perid
-Y("ZFﬂb’U@rPP@loﬁh% PS}erza February 2007 WO 2004/ 018423
ZOOI(IM@?@S@ ’ aa‘eztxig }_?H)’I- &gﬁzﬁg@%& 12D 418(m, 2H),
Bhd(m, 4,1-‘1) 53(2,@, 3 04911,@@27@%{) 23 @}ﬂ 13 4H2 19@‘#\ 6

2.8(m IH), 5(m 1H, 2.3(m 211), 1.8(m 4H),

1.2(t, 3H 5 Exarrple 38
(Elaﬁblgélo pheny)-II-f2 i sonr opoxy- 2 (4 nitro- nhenvf et

rmx;t ant, inst ead of nethanol, to give

(4-f1lugro-ph X 4-n <
o f&&%@’?“ﬁ’aﬁy%‘)eai“]?’%mpie SRR w&w&f (‘%6%&
240 vtmiunBhy8roRidento &4 morgholiferd-cadbblylic Zc.lrﬁ(—m-(4-211ubrp-b€nzd>}®mperidin-1—
2H) .. 4.7 5(m 1H), 3.2(m 2H), 2.9(m IH),
2"%{*}’({%‘%&6 °">§e}%'éﬁﬁ%er 2.3(m 211), |.8(m 4H),
nqum,(cﬁem 20exBIEph @ 9&&1, 2H), 7.2(m, 4H), 6.86(m, 2H), 5.2(m, 1H), 4.18(m, 2H),
3.65(m, 4), 3.5(m, 4H), 3.2(m, 1H), 3.07(m, 2H), 2.73(d, 2H), 2.36(m, 2H), 1.85(m, 4H)

Example 34

hydrochloride

A mixture of 4-(4-fluorobenzoyl) piperidine(Smmol) and 2-(4-nitro-phenyl) oxirane
(5mmol) was refluxed in 30ml of isopropanol for 4h. This solution was then concentrated on a
rotary evaporator and diluted with ethyl acetate. This mixture was then washed with brine, the
resulting organic layer was dried and concentrated in vacuo. The crude product was dissolved in

dichloromethane (50ml) and was added with methanesulfonyl chioride (2eq.) and triethylamine
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| 1- 12- Cycl ovent yl oxy- 2- (4-ni tro- phenvf-ethvll -pi pegbqiebruary 2007

n-4-vll-(4-fluoro-phenyl): nethanone 15 The procedure

given in Exanple 34 was foll owed using cycl opent anol

as a reactant, instead of nethanol, to give

We2030t8)8 opent yl oxy- 2- (4- ni tro- phenyl ) - et hyPGT/KR}963/40d665

in-4-yl}-(4- fluoro phenyl)-nethanone. 1H NVR ( CDC13,

200|\/Hz) 6 8.2(m 2H), 8.0(m 2H), 7.5(m 2H), 7.1(m
4.6(m 1H) 3.8(m 1H)§’?03.2(m 2H), 2.9(m | H),

éx 0°C1,' 3‘1% ehctlon m{nmre wgsb stlrre% glln te%np rétul% 'f(Z' (1 B.r ’Th%&%mtio%g/as then
]c]mc'}.ﬁraBe roa \al 1oty Mﬁbmcbrt an0 -disketveyt |i) THE lsOnkl), phded rttidbyfamine(3eq.),

i AR B, 0, PASROTHES B0E1d B
neaﬁﬁcaiﬂﬁted b atreag ahpomirhan Qliluted @ittt acetate. The organic layer was
NPT T T R K
ggwugl); f%%ﬁat@gﬁhy Ryl a;ogtaﬁ( Haxand HL].: 411)7 T84 ifkultﬂig)s(él-élﬁor%lﬁawl)-{l—[z-
) ﬁa{-flmmo-é]eg%)}ﬁth}’%i:xbilgerrpéin-igf_}]’-meﬁﬂéam g’c%isﬁ?iv&ﬁi'_b%n}ﬁctgokgﬁlethane

@&@ﬂﬁ'sﬁuﬁoﬁ wa trbatedlwdit £ solution of HCI i in ethyl ether. The resultmg precipitate was
Et hyl - phenyl ) - 2- met hoxv-et hvl | -pineridin-4 v

I o beHiYA | rabMaRbme-thi- rﬁt%@b@r@r@m@ﬂ? fiﬂﬁs -piperidin-4-yl}-

EXRRd S, todhodtiad Ol | owed using 4-ethyl styrene oxide as
a reactant, instead of 2- $4 itro- phenylh oXi rane,
GiHADMR (DMSO-d6, 200MHz) & 11.1(br, 1H), 8.2(m, 2H), 8.0(m, 2H), 7.5(m, 2H), 72(m, 2H),

{4 S(Lerﬁ)%@; By, 3P6E rm; ,0%m, ITeih, R, -m% BYskoh, 1), RSk gzﬂ;, 14% m, 4H)

| uor o- phenyl Y - met hanone. February 21

2004/ 018423 PCT/ KR2003/ 001665 40 | H NMR ( CDCL13,
2%%% 36 8.0(m 2H), 7.2(m 6H) 4.4(m 1H), 3. 3(s,

(m 313) 2. 8(m 4|H) 2 2. 7(q, 2H),25(m1H)

f.l( 2 mﬁc@% < R ﬁggg%gmﬁsmrdg@g RORERLALRE ke
v 5184 G 5-Aob e oxisip £8):H eBioyt-gtysinrien owihde 2 4

d 4-nit henyl i
B R Ay St o S P 06 e

PIHEEMRACDEA; MDM}IZXW S(tnuﬁﬁ)os e 2R, 7.5(mp 2 RoMme 2H), KSMVRH), 3.5,

SRR, S 2l 2R el Ty

2.5(m 1H), 2.3(m 213), |.8(m 4H), 1.2(t, 3H).

Example 36

The.procedure given in Example 34 was followed using (R)-4-nifrostyrene oxide as a
reactant, instead of 2-(4-nitro-phenyl) oxirane, to give (R)-(4-fluoro-phenyl)-{1-[2-methoxy-2~(4-
nitro-pheny!)-ethyl]-piperidin-4-yl} -methanone. .
1H-NMR (CDCI3, 200MHz) 3 8.2(m, 2H), 8.1(m, 2H), 7.7(m, 2H), 7.3(m, 2H), 4.5(m, 1H), 3.4(s,
3H), 3.3(m, 2H), 2.9(m, 1H), 2.8(m, 1H), 2.5(m, 1H), 2.3(m, 2H), 1.8(m, 4H)

Example 37

The procedure given in Example 34 was followed using ethanol as a reactant, instead of

methanol, to give {1-[2-eﬂxoxy-z-(4-nitro-phenyl)%thyl]-piperidin-4-yl}-(4-ﬂuoro-phenyl)~
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Exanpl e 43
(4- Fl uor o- phenyl ) - 11- 12- (4-i sopropyl - phenvl | - 2- netﬁsgfb"""y20°7

-ethvl | -piperidin-4-yl|-nmethanone The procedure given
i n Exanpl e 34 was fol |l owed using 4-isopropyl styrene
VBQ2Wa0423y 15 reactant, instead of 2-(4-nitrRf QA/0p1665
oxirane, to give (4- quoro phenyl)-{1-[2-(4-isopropyl -
phenyl ) - 2- met hoxy- et hyl ] - pi peri di n-4-yl )-nethanone.
| HNMR (CDC13, 200MHz) 6 8.0(zpn 21), 7.2(m 613),
dndfdlinclt) 3.3(s, 30, 3. 2(m 3H, 2.9(m 2H),

5(m 1H), 2.3(m 2H), 4H) 20 Exanple 44
(3} W(PDGBr ZQOMHmyi *}3(1{0,1215[)28 Q(m, 2@01)?(@@1);%@%)1 4.Stmngd), 3.4(q,

gﬁ}?‘é’% ﬁ?nhiﬁgg %{gpﬁ!)ggkgmf‘n)}’k Fqﬂé&ﬁeﬁ 5‘9@1‘ 9}5) 1860, BER TSP UES

(S)-4-isopropyl styrene oxide as a reactant, instead

i tro-phenyl) oxirane, to give
O%Sa%l%ﬁesgl uor o- phenyl) {1 [2 (4 i sopr opyl
i - 4 p o l

3‘1 H;f E\I 1pric)e§u're3g%\%% M:E%ﬁgle %% %{r{}ollozvgé hs_tz}g ISQ% rggatnows 2 éﬁftm’ instead

2of54aﬂxanca,H)> giv2 (Bfworo-Gehy])- (I -[@{sopropbki-}-(Entmmvplicay dGhyl]-piperidin-4-y1}-
mt %uoro phenyl - -f

?glnethoxy 2- napht hal en-2-vl -et hvl ) -pi peridin-4-vlI -
msH NBRQEBC13, IOMHAY)E 2| 21H) Hem] L), pé(es BT, (mg2Nen 70 1H), 3.5(m,

BT, 2 7%, Bk BB S o BRGSO el ®

gi ve

(4-fl uagro-phenyl)-[1-(2-met hoxy- 2- napht hal en- 2-yl -

SRR :%lperldln 4 yI] nethanone hydrochlorlde 26
$ - pets N ) T y

S
7. 9( m T q_yroce?urs @me gq_ﬁ.xam?lel%rﬂvas fp]jowed 35”'2.3 f,piclog_qq)anol as a reactant,
%nﬁéaa, of%&ﬁmoxl% t@ (gme ébl[i)g( 1o%er%(15ﬁy ,.J(hi)m%hé&l%th}d:&}lpendm-4-y1} (-

(@Wm%ﬂwmﬂkﬂﬁmﬁmﬁﬁenyl) [1- (2 nethoxv 2- naphthalen 2-y]
etfiMiviR (PrRe, hotiNagA- Wdz(lﬁe’éﬂibaﬁ@&ﬁ 2H?Yﬁs'( ﬁ'l&x? 2By e1.6(m, 1H),

procedure given in ng usi %
%?szl}ﬁabﬁmh%ﬁ)e%%(%kﬂ)dé Cﬁslfé) 2?@&1&%%(@ PHy i den 16

2 (4-nitro-phenyl) oxirane, to give

- (S)-(4-fluoro-phenyl)-[1-(2-nethoxy-2-

N@pmwhamen 2-yl - et hyl) - pi peri di n-4-yl ] - met hanone;

The procedure given in Example 34 was followed using benzyl alcohol as a reactant,
instead of méthanol, to give {1-[2-benzyloxy-2-(4-nitro-phenyl)-ethyl]-piperidin-4-y!}-(4-fluoro-
phenyl)-methanone.

TH-NMR (CDCI3, 200MHz) & 8.3(m, 2H), 8.0(m, 2H), 7.6(m, 2H), 7.3(m, 5H), 7.1(m, 2H),
4.7(m, 2H), 4.4(m, 1H), 3.2(m, 2H), 2.9(m, 2H), 2.5(m, 1H), 2.4(m, 2H), 1.8(m, 4H)

Example 41

The procedure given in Example 34 was followed using 4-ethylstyrene oxide as a reactant,
instead of 2-(4-nitro-pbenyl) oxirane, to give {1-{2-(4-ethyl-phenyl)-2-methoxy-ethyl]-piperidin-4-
yl}-(4-fluoro-phenyl)-methanone.
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10 1H NMVR (DVBO-d6, 200MHz) S 10.8(br, 1H), 8.1(m fe February 2007

2H), 7.9(m 414), 7.5(m 3H), 7.1(m 2H), 4.5(m

3.4(s, 3H), 31(m 4H), 2.9(m 111), 2,6(m 1H),

2.4 |H), 1.8(m 4H) Exanple 47 {1-[2-(3

o O%JcSﬁ{?ID "phenyl ) - 2- met hoxv-et hvl | Di ueri di FEI4KE093/0x665
fl uoro-phenyl) methanone 15 The procedure given in
Exanpl e 34 was followed using 3, 4-dinmethyl styrene

oxi de as a reactant, insteadgyof 2-(4-nitro-phenyl)

(L BRRG0G8 ol im0 7250 02 ey T 61 1053 193y 1020
diED)s 2A4%(g, 12, R4 ¢oh, | 16D 23 (pd¥aT)y 1. %(mn%‘i)ﬂa’lﬁbﬁé) | H NI\/R (CDC13,
200M#z) S 8.0(m 2H), 7.1(m 5H), 4.3(m 1H), 3.2(m

6H), 2.9(m 1H), 2,5(m IH, 2.2(m 8H), 1.8(m 4H
chaﬁmh:mpl e 48

Exarrpl @heslékomase gmbri m@dxnnklsn gvaél-fcdthfdr mmg;(ﬁ)eﬂehmr@e ogige as a

grea at? 1tf f % t’ ea 1(1));1 oéuﬁy% tQ Extvg 2 Ef;ggy-e%ﬁ >;.)?ﬁfjnyﬁl-géﬂe’daoxy-ethyl]-

ppxmﬂmmylmm(mﬂybr)a-p(xe‘hymhmmm@ henyl ) - met hanone. 1H NWMR

( : m . To4(m. 611),. 4. 3(m 1H).
(b 8RB0, & O 5 o g B S 2
21EB( 17(q,2813,)2,5(,. 190, B3 (A ) DGApiEn, ¥R, 39).

[ 4- Fl uor o- phenyl ) - T1- ( 2- met hoxy- 2-t hi ophen- 2-v4et hvD-u
ineridin 4 Lnmet hanone The procedure given in Exanple
3fxatipfe 450! | oned using 2-thi ophen-2-yi-oxirane as a

reactant |nstead of 2-(4-nitro-
4 ':.: ) 2 153 DA10) 5 : ARAtR(

oA ]-pi :
2 yI etrhy r))ce@dr@ érﬂian:ém?ﬂE ]34 20 ﬁﬁ%%m@@-lﬁ?gbﬂﬁﬂne oxide as a
2007 WO 2004/ 018423 PCTlI KR2003/ 001665 42

(e, Nt M 3-(sige-pem)d oxijane, 701 g (4-Buprg-phepyls{lip-(4-isopropyl-
1 myl)&-xﬂétﬁbxg&h?l]-piﬁbr%ﬂyiﬁﬂagﬁlanoge- 4(m  2H), 1.8(m 4H)
Cih19YIHE) § §.0(mp 2 7 RG% PER 4060, tLF). £136a P B EHy fip 2.9(m,
ﬁgb}/ig ehjjbv”(mtm)ygsgzg 4-vl 1 - nethanone The
a

cedure ‘grven 1'n npl e 34 was foll owed using
4 trifluorometbylstyrene oxide as

Example 44
(S)- 4-Fluoro-phenyl)-§1~l2-(4-isogrogyl-phenyl)-Z-methoxs}-ethvl]-pineridin—ti-vll-methanone

~ The procedure given in Example 34 was followed using (S)-4-isopropylstyrene oxide as a

reactant, instead of 2-(4-nitro-phenyl) oxirane, to give (S)-(4-fluoro-phenyl)-{1-[2- (4—lsopropyl-
phenyl)-2-methoxy—ethyl]-p1pemdm— -yl}-methanone.

1H-NMR (CDCI3, 200MHz) & 8.0(m, 2H), 7.2(m, 6H), 4.4(m, 1H), 3.3(s, 3H), 3.2(m, 3H), 2.9(m,
2H), 2.5(m, 1H), 2.3(m, 2H), 1.8(m, 4H)

Example 45

hydrochloride
The procedure given in Example 34 was followed using 2-naphthalene oxide as a reactant,

instead of 2-(4-nitro-phenyl) oXirane, to give (4-fluoro-phenyl)-[1-(2-methoxy-2-naphthalen-2-yl-
ethyl)-piperidin-4-yi]-methanone; hydrochloride.
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a reactant, instead of 2-(4-nitro-phenyl) oxirane,

gi ve (4-fluoro-phenyl)-{1-]2-nmethoxy-2-(4- ZECI'-'ebruary 2007
trifluoromethyl -phenyl)-ethyl]-piperidin-4-yl}-methano

ne. 10 1H NWMR (CDC13, 200MHz) 5 8.0(m 2H), 7.6(m
WQp004M18423m  21-1), 7.1(m 2H), 4.4(m 1H), PG{KR2003/001665

311), 3.0(m 2H), 2.9(m 1H, 2.8(m 1H), 2.5(m 111),

2.2(m 2H), 1.8(m 4H) Exanple 51 (4-Fl uoro-ohenvll-f

1- (2- met hoxv- 2- (4- met hoxv- nheqyll-ethvil-piperidin 4-v

| 1 z1oedok Q@-d&%fﬁ%ﬁz)l%r RGRAU (}ﬁeﬂgé @Qﬁ'}’ ?4H¥1V3751(m 2H),

fol | owed using 4-methoxystyreéne oXl

i AStedED- 3142353 Himg 45 %)?(éhgﬂﬂ) 266(11, )R @.3(nt, DH)y i e(an, 4H)
(4-fluoro-phenyl)-{1-[2-met hoxy- 2-(4- :

nmet hoxy- phenyl ) -et hyl ] - plperldln 4-yl }-met hanone.
IWkﬁHE&Gé&XﬂS 200N+E) 6 0(n1 211), 7.2(m 41-1),

1.&:9@1@3)2 20 Exarrpl e 52

4-12-

G L e e RN R 1 DRI o Sepe S aaprbgenreice o o

[ neamﬁptt@d% mem’tfoqi_hlbrwil)edum ng give (S)- (4~ﬂ}loro-tphen)él) [lf (2-methoxy-2-
n zonLlr a eaciani, I nstead O

SRR BB E S ey it

41K WGEMS@-H@ aoammze RZ0RB (b}, -1 F), (B, HH),- 719(M,| 4H)17 :(&531{3 7.1(m, 2H),

oo T P 0 B, Al 1o o )

4.4(m 1H), 3.0(br, 81), 2.4(br, 411), 1.S(m 3H)

Eﬁa | e 53 30
f B$0- ohenvD-i | - 12- (4- nt et hanesul f oovl - phenyl ) - 2-m

e {IRRXY.4-Bhrhatil-pBé gﬁghﬁ&mﬁem%lh-gl%ﬁ&ﬂmgzﬁﬂm%.pﬂéﬁﬁ%?ekﬂaﬁone
glven n Exaért{r)ée 34 was fo

2- (4- nETHEPRELEN Sy Entrain 34 wasoiRlouad és%é dipgthylstarane oxide as a

| Radi dnsddad 21 044-fitrb-PRuPN SRY ) y P
(4- | yor 0- ph & ‘F’ ﬂf‘ "J‘% @ﬁrﬁg%é@cggb&{ henyl)-2-methoxy

28R diod- ﬁo%vﬂ)mmﬂb@zté@ems

ety 78, SIS e

7Ihy 3 (R, L3y ¢y 2H), 4.5(m 1H), 3.4(s, 31-1),
3.0(s, 3H), 2.8(m 311), 2.5(m IH, 2.3(m 2H),
1.8(m 4H) 5 Exanple 54

Example 48

The procedure given in Example 34 was followed using 4-chlorostyrene oxide as a
reactant, instead of 2-(4-nitro-phenyl) oxirane, to give {1-[2-(4-chloro-phenyl)-2-methoxy-ethyl]-
piperidin-4-yl}~(4-fluoro-phenyl)-methanone.
1H-NMR (CDCI3, 200MHz) & 8.0(m, 2H), 7.2(m, 6H), 4.3(m, 1H), 3.3(m, 5H), 2.9(m, 1H), 2 7(m,
1H), 2.4(m, 1H), 2.2(m, 2H), 1.9(m, 4H)

Example 49

4-Fluoro-phenyl)-[1-(2-methoxy-2-thiophen-2-

The procedure given in. Example 34 was followed using 2-thiophen~2-yi-oxirane as a
reactant, instead of 2-(4-nitro-phenyl) oxirane, to give (4-fluoro-pheny!)-{1-(2-methoxy-2-thiophen~
2-yl-ethyl)-piperidin-4-yl]-methanone.



(4- Fl uor a- nhenvb- (1-12- net hoxv-2-(4-trifl uoronetho

henyl)-ethyl]-piperidin 4-vil- methanone The pr oceéﬁrlﬂgebruary 2007

given in Exanple 34 was foll owed using

2- §4 trifluoromethoxy-phenyl)- oxirane as a reactant,

WOINLABIBf 2- (4-nitro-phenyl) oxirane, to giREIKR2003/001665

(4-fluoro-phenyl)-{1-(2- 10

nmet hoxy-2- (4-trifl uoronet hoxy-phenyl)-ethylj-piperidin

-4-yl)-nmet hanone. | H NWVR (CDCi3, 200MHz) 5 8.0(m 2H),

7121(1@1‘[{ 013%6&(411} 4.BH),3.0m, 6H), 2.4(m,
HS: @(tﬂ;& )sld'd)( ‘iii)g%ﬂmh,i}ﬂgwéﬁl ﬁbnz 4 51%53 (m, 6H), 2.4(m

(ZF B G: henvII-lt (2 net hoxv- 2- nvr|d|n 2

-~ yl-ethyl)-piperidin-4-vll-methanone The procedure
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given in Exanple 34 was followed using
2 E}ﬁliﬂlﬂaﬁ‘}/l -pyridine as a reactant, instead of

(4 eny T
etoheghianonsi peri di n- 4 yI] rret hanone | H NMR (CDC13,

igg;VHZ )Tl% eﬁace‘hggl‘)gw%rﬁn E({l%glg@%%llo&%?ﬁf-%tam%@é%%m oxide as

2 ) reacnt] (nyjead2ed) 2-(4nitg(-phend) drjratex amplwe (45B10ro-phenyl)-{ 1-[2-methoxy-2-(4-
(4nﬂo}$g{a@%lq;g§\?}¥-e&x%knﬁér%m@h;}ﬁx YargrJ01 notin-2-yl -ethyl)

-pi p anone” The procedure given in
EXEBYR (GACIHREONIGE)| 5B/, 2D Teim22H) i 4mn3H)s T Limn 28D, héasH), 3.3(s,

? o3 5*3?3’ &%@E{) 29@ M)Iszt- 3%%,%8; 2.5;('51,( ﬁf)ﬂ}(&ﬁ}ﬂf}?gﬂ QH)oxi rane,

(4-fl uoro-phenyl)-[1-(2-methoxy-2-quinolin-2-yl-

peridi n-4-yl]-nmethanone. i H NVR (CDC13,
zt&g%)r!&'f% 8.2(m 2H), 8.0(m 21-1), 7.8(m 211),
3 2 171 -ﬂﬂethB ~(44metfid¥y-phénl ridi -methanone
m

4H) - 30 "e(’z!nH)’éfﬁ“Eﬁlf‘o %W@‘-‘rﬁ;?‘ We% Psigg 4ﬁ‘§thﬁ7émﬂeﬂe( oxide as
2 réademnit ] n@ceaahany@m@&bnehﬁ) RkiRGE, i gava4c4yﬁdo ERHNONEmdhy-2-4-

procedure |ven | fol |l owed using

4 n(eﬁ“’@fﬂhﬁ’?y r5E BVP’}ng'ﬁgE1“&Fhﬂ@“ a reactant, instead
ofi N (Ebais, rzomﬁz’-)@yd ORI B 7. ﬁthan@%) 5. @(ng bME 4.3(m, 1H), 3 28&) %H), 3.2(s,

4- chl or o- phen 1- [ 2= net hoxy- 6 Febr uar
(i ptn ) (Ll o 208 g
ni tro-phenyl)-ethyl]-piperidin-4-yl }- nethanOne.

| H NVR (CDCl 3, 200hglz) 6 8.2(m 214) 7.8(m 2H),
7EE€'F¥?‘° H, 4.4(m IH), 3.3(s, 3H), 3.1(m 211),
4 ifdai 1bk BénBoni

411110101*0-%3&5

The procedure given in Example 34 was followed using 4-oxiranyl-benzonitrile as a

reactant, instead of 2-(4-nitro-phenyl) oxirane, to give 4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1-
methoxy-ethyl}-benzonitrile,
1H-NMR (CDCI3, 200MHz) 3 8.0(m, 2H), 7.6(m, 2H), 7.4(m, 2H), 7.0(m, 2H), 4.4(m, 1H), 3.0(br,
8H), 2.4(br, 4H), 1.8(m, 3H)

Example 53
{4-Fluoro-phenyD-{1-12-(4-methanesulfonyl-phenyl)-2-methoxv-ethyll-piperidin-4-yl}-
methanone

The procedure given in Example 34 was followed using 2-(4-methanesulfonyl-phenyl)-
oxirane as a reactant, instead of 2-(4-nitro-phenyl) oxirane, to give (4-fluoro-phenyl)-{1-[2-(4-
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5 Exanpl e 58

11-12- Met hoxv- 2- (4-ni tro- phenvi ) - et hyl ) - pi peri di n-
vil n tolvl methanone The procedure given in Exanple

34 was followed using 4-(4-nethyl benzoyl)pi peridine as
VWO2eHE18EM , i nstead of 4-(4-fluorobenzoyl) pi PEKRIAE01665
to give {1-[2-nethoxy-2-(4-nitro-phenyl)-
ethyl]-piperidin-4-yl } -p-tolyl-methanone. 10 1H NWMR
(CDC13, 200MHz) 5 8.2(m 2H), 47.8(m 2H), 7.4(m 2H),

7 rr?eﬁﬁhes@fdhyl—pﬂen@ %e!h@y»etk%l]%(p%mdm—@ gl)} =me§:axgo(nm 2H),

2
1. 1@(%4 W&I@ (m, 4H), S(m, 2H), 7 1(m, ZH), 4 5(m, |_1I)H), 3.4(s, 3H), 3.0(s,
(4; Q ¥ 0, 2l 3t 2B HDRX V. phen2xy propvt|
ni Egr :gg[ﬁ%}l?, \%ﬂ %rr)et h%nozr}]g %dr‘g—?hl oride 15 A mxture
of 4-(4-fl uorobenzoyl) pi peridine (5mmol) and -
1E;mg ?gy 3- phenoxypropane (5mmoi) was retluxed in
|sopropanol for 41L Thi s sol ut| on was then

C s i A (Y] D : ) J S "
aetate. Th| S m xture was then vvashed vvlth
bﬂ%ﬁg“r‘he resulting organic |ayer was dried and
concent Fhatpeagedure svee irpExaTipls %rwed dollowertiusog 2W@siftibomethaxgghenyl)-
i n.: ( . sodi um.h Lde _
N e —
r m@thomehﬁdnﬁuomnﬁthﬁmphbmmmyll -Piperdirs by liHnethamowars f ol | owed

b j After
g R g0k s RS 2R, im0 Ao R AR B2 2.6
anHy 263¢h,a20y, lewapda) ator and diluted with ethyl

acetate. The organic |ayer was extracted 3 tines with

di chi oronet hane, dried and concentrated in vacuo. The

r eshdpressvas purified by colum chromat ography (et hyI
acetate: hexane = 1. 1). The Ire}?lljltl ny

- (2-et e QA TRAAN 1 wRIEARWbishg 4o¥ikahs LR eactant,
25 was di sso| ve n di chl or oret hane and the sol ution

neBIeEG SArRATiePAE) BT &h eP (Borpahegyi bl H2-@etery2-pyridin-2-yl-
Tlaﬁ\ IP Spstdid-Ng-REwebii t at e was f| tered to give
uor o- hen M%:g% %é et hoxy 3 phenox pro

| I" | 1

o BRI G 180, T 0 G 0 7 TR O, 380, 456,
b 8.0(m 2H), 7.2(m

4&09,5’: ?.(Hé'?%g’ 355})2ﬁ)4]%%9{8mﬁ2r|)@3 2(m 21-1). 3.8(m

4H), 3.3(m 6H), 2.6(m 3H), 2.2(m 2H) 30 Exanple 60

( ¢ 0- phenyl ) -i 1- (2- net hoxv 3 ngoxv
p?%ﬁvpgglnerldln 4 vl) nethanone The procedure glven
OF 1.4 PR N .

Il;’gall':: I(a 706%& E ggren ng Exa %Ee%rs %ﬁc%d sxV\f% 22c9x9'g'1{y9 c:}usufbﬁne as a reactant,

instead of 2-(4-nitro-phenyl) oxirane, to give (4-fluoro-phenyl)-[1-(2-methoxy-2-quinolin-2-yl-

ethyl)-piperidin-4-yl}-methanone. _
{H-NMR (CDCI3, 200MHz) 3 8.2(m, 2H), 8.0(m, 2H), 7.8(m, 2H), 7.6(m, 2H), 7.1(m, 2H), 4.7(m,
1H), 3.4(s, 3H), 3.2(m, 3H); 2.9(m, 1H), 2.7(m, 1H), 2.3(m, 2H), 1.9(m, 4H)

Example 57

The procedure given in Example 34 was followed using 4-(4-chlorobenzoyl)piperidine as

a reactant, instead of 4-(4-fluorobenzoyl)piperidine, to give (4-chloro-phenyl)-{1-[2-methoxy-2-(4~

£6 February 2007
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of iodoethane, to give 'ZSeFrebruary 2007

(4f | uor o- phenyl ) -[ 1- (2- met hoxy- 3- phenoxy- pr opyl ) - pi
|d| n 4 yl']- methanone. 1H NWVR (CDC13, 2001b1lHz) 6

21-1), 7.3(m 21-1), 7.1(m 2H), 6.9(m 3H),
"XO’Z‘("M‘"’EH 3.7(m 1H), 3.5(m 3H) 3.2(m EWRZ""-”/"“‘“’
3.0m2H), 2.6(m 2H), 2.2(m 2H), 1.8(m 4H) 5
Exarrpl e 61

- (4Fl uor o- phenyl ) - 11- (2- me#ho) y- 3- phenoxv- nr opvD- pi

pélrfiodlihmyk)ﬁthhﬂﬂ Ptpcre!tﬂ%yibnethaﬂme procedure given in

(S (Rl SRR S, 20t PotiB . 53 0. 510,
r sy 28,3 H), |2rﬂ$m,eléﬂ 20 m, 11 1) - 26360, 3L 3N Xy pr opane and
i odoet hane, to give (S)- 10
(4-fl uoro-phenyl)-(1-(2-nethoxy-3-phenoxy- propyl) - pi pe

rleamp145§/|] met hanone. 1H NMR (CDC13, 200MHz) 6 8. O(m
2 , N

T H 3 L_
2. 6(m 'ﬂlbl)a:océﬁuﬁ @man iﬁlﬂ)camp]s ﬁl(\ﬂak fdilb&/ed’it‘éﬁgfm(ﬁn&gylge%oyl)plpendme as

R uor 2- met hoxy- 3- phenoxv-p

Rt e pf! Qﬁ@ﬁwa#&w&%wgwoe%m R ahe A L ritro-sheny -

EXﬁﬂPtlﬁerﬁﬁ-%‘ﬁp-fdla‘rl]in@Mn&Sl ng i i odomet h
enoxypropane and i odonet hane as

r Eﬁé‘ﬂ‘ﬁﬁ Cﬁ’%% ﬁ 0 §2(, 250, 6%\ R0 Tisiin BT pakh et HmalLH), 3.3G,

i gHpelhang), 2b 8. |l QT

1- (2 n@?hg)xi gngH)éngﬁnﬁ)lg%ggi 1-;%2%&93%?% sﬁngjﬂrret hano

ne. | H NMR (CDC13, 200MHz) 8 8.0(m 2H), 7.3(m 2H),

7Ey,,m,e§g,1 1) 6 9(114 3H), 4.2(m 2H), 3.7(m 20 111),

15(m 0 . 1H) 3. O(m 2H) 2 6(m 2H), 2.2(m

-methanone: hydrochloride

o 1
5 et RS Ffa o bl D o

ﬁm@@ P ecfmgedyin §0rhiodf] lmdanulsﬁongx. Ihis hblottoﬁ phe fheh concentrated on a

| Lot egﬁﬁo@&rhﬁg dﬁ\ﬂ% wn_%g xeygsfg Sre ea ant@%ﬁ%gﬁlébrme the

t xgs mg@rgaﬁic layer was drxed and concentrated in vacuo. The crude roduct was dissolved in

t ho 4-cl| r 0 eno -
Sg‘.n éri )ad‘%% %“ﬁ?ﬂ&ﬁ%‘ﬁgz S E@E)%fs ml%ﬂmzs)md a
8rer(1 rigmRtajure ﬂar G)Qm‘in B solufiord (w83 foﬁb‘ﬁed b 12 mdzztlgg%f ebess (@Woethane
m

1%5‘(1[?] Aé%l)sl h(ﬁr g{f‘?ﬂg aﬁé& U& fg‘-% f‘}lﬁnoaﬁ) Cog@ntg)@grpm aaroRyy evzgorator and

(dilutéﬂ wah ethyp ey, Thejolgaﬁla 1apE a0 Xeirored 3 AR L RIP XY DERREY Vried and
nro eridi nmet hanone. The procedure iven
hide v

j Gon nt vaocgo mlﬁ%@yrﬁlu&py@pg?pgraphy (ethyl acetate: hexane
4= teetd). I‘Ithx ﬁﬁhﬁ@){h—ﬂﬁﬂ@@feﬂﬁﬁﬁ -(-efanBthansy- ﬁ&g(}%ﬂﬁxéﬂﬂa §ﬂ-methanone

i nst eag %F epoxy-3 enoxypropane and i odoe
+ WS dis eg 17 opemstharg ,ag;d Heyyiution was treated with a solution of HCl in ethyl ether.

The ;esultmg precipitate was filtered to give (4-fluoro-phenyl)- ~[1-(2-ethoxy-3-phenoxy-propyl)-
piperidin-4-y{]-methanone; hydrochloride.

1H-NMR (CDCi3, 200MHz) & 12.0(br, 1H), 8.0(m, 2H), 7.2(m, 4H), 6.8(m, 3H), 4.7(m, 2H),
4.2(m, 2H), 3.8(m, 4H), 3.3(m, 6H), 2.6(m, 3H), 2.2(m, 2H)

Example 60

The procedure given in Example 59 was followed using iodomethane as a reactant, instead
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or o- phenyl ) - [1{ 2- met hoxy- 3- ( 4- met hoxy- phenoxy) - BPdgFPruary 2007

flu
yl)-piperidin-4-y!]-methanone. | H NVR (CDC1l3, 200MHz)
6 8.0(m 2H), 7.2(m 2H), 6.8(nt, 4H), 4.0(m 1H)
V0204018428 1) 3. 7(m I H), 3.6(s, 3H, 3.0( rﬂC'121F4}2003/00166’
2.8(m 3H), 2.2(m 3H), 1.8(m 4H) 5 Exanple 65

(4- Fl uor o- phenyl ) - f

I -(2 met hoxy- 342 met hyl - phenoyy) - pr opyl ) - ni perl di n- 4yl

PRISIRRE e SR o8 SO S Shgi

m@tbmmehane as reactants, inst ead of

HENEAE %%C% ?@Pﬁw PO@P2AS7 3QE 2410906 B S0t Srh ¥ b 3.76m,

1116)23 Pt Bidx §.2@ (12); Bre@riBH); Hi@n2iRyJ.2(ps 2H)y1.§(mpdrper i di n- 4-
yl']-met hanone. 10 IH NVMR (CDClI 3, 200MHz) 6 8.0(m 2R),

'7.2(m 4H), 6.9(m 2H), 4.1(m 3H), 3.8(m 2H), 3.5(m

3E&ampﬁefﬁ(mE!(H) |3 O(m2H), 2.6(m 4H) 2-2(m IH),

(& : \ . siperic ,
V) p r o ﬂ‘yé bmqaﬁtpegwﬁllm]béhmplelﬁ Niﬁi faﬂ&&ﬂ usxﬂgE(S)ThEe@RjaB-@ﬁ’ddbﬁpmpane

e Ry 1o ?ff&?r@s%yﬁ?eyh SRPRSHRGAL ErietiEns o give 5
_r@a‘mbr&;phawl){n&tr@qﬁm}eﬁ-ﬂr&n«??@mwpx%mm?%?xy@m.ne and
i v - r o- phenyl ) -
SRR Al el i Y R 250 605y 9t 481 310,
] h y 3.0(B M (o G5 182(m2 ; 8.0
g g AN R 07, O
3.8(m IH, 3.5(s, 3H), 3.1(m 211), 2.6(m 2H)),
2E e@H), 1.8(m 4H), 1.3(m 914) 20 Exanple 67
( Iuoro phen I -11 (2 nethoxy 3- (4 nltro pheony) p

in | Exalfﬁ’el, ﬁo&ry‘@%ngrpéylaﬁ}%ga% fgw%d s W%&y-.’; Fencg(ypropane

gl ycidyl ‘ether and iodoiethane as rea tants I'ns
ofid fodomethyng ¢e rercionis insREANTd Geenexydriheronhomtiisandiodethan peive (R)-

?—ﬂg%%—_pheny]) -[1- 7-nretho:zyﬁ-phen?g%-propg) Tﬁemdm-ti-yol- peﬁh noxy) or opy
| JH- ED@isnzoﬂwm&mmh@mowm JEDH. mrommzﬂmm 3.7(m,

Sl A oy 1 ity 2 g 3t 2t
2. 6(m 211), 2. 3(m 211), 1.8(m 4l 3) Exanple 68 30

(éxag o- phenyl ) - 1i - (2- pr opvl oxv- 3- phenokv- pronvn- ni p
eril yI ] - net hanone hydrochl ori de The procedure

ar e ac tfﬁ ceé{ure given gn Example 59 was followed using 4—chloropheny1 glycidyl ether and
iodomethane as reactants, instead of 1,2-epoxy-3-phenoxypropane and iodoethane, to give (4-
fluoro-phenyl)-[1-(2-methoxy-3-(4-chloro-phenoxy)-propyl)-piperidin-4-ylj-methanone.
1H-NMR (CDCI3, 200MHz) 8.2(m, 2H), 8.0(m, 2H), 7.5(m, 2H), 7.2(m, 2H), 4.5(m, 1H), 3.4(s,
3H), 3.2(m, 2H), 2.9(m, 1H), 2.8(m, 1H), 2.5(m, 1H), 2.3(m, 2H), 1.8(m, 4H)

Example 64

The procedure given in Example 59 was followed using glycidyl 4-methoxypheny! ether

and iodomethane as reactants, instead of 1,2-epoxy-3-phenoxypropane and iodosthane, to give (4-



of iodoethane, to give
(4-fluoro-phenyl)-[I-(2-propyl oxy- 3- phenoxy- propyl
peridin-4-yl] 26 February 2007 WD 20041018423
PCT/ KR2003/ 001665 47 met hanone: hydrochl oride. 1H NWVR
WEBO/BI842300N1IHz) S 12.4(br, IH), S, 0(m 2H),PCA/IGRAQ3/001665
4H), 6.9(m 3H), 4.7(m 1H), 4.1(m 3H), 3.7(m 4H),
3.3(m 4H), 2.8(m2H), 2.1(m 4H), I.0(m 3H 5

Exanpl e 69 (4-Fl uoro-phenyl) -k - (2- but oxy- 3- phenoxy

NERE pheni)-ME@Lrhetifhxpid- t4-1ﬁea{onﬁg@mym9gy%mmA-@Lﬁ]-m&hﬁmne

procedur iven
i JHIBYE é‘?i%&ézszoﬁh@é)é&%m 2H); Tmedd), 6-¥m. FHgbimn HﬁeS 8(g: GH)s 3.7(m,
glmgf 3.6(s, 3H), 3.0(m, 2H), 2. S(m 3H), 2.2(m, 3H), 1.8(m, 4H) -
| uor o- pheny )-[1 ( “but t oxy- 3- phenoXxy- propyl ) - pi per
|d|n 4-yl]- methanone; hydrochloride. io | HH NVR
5 (Q§£;§66300N+E) 5 12. 0(br, IFD 8.0(m 211), 7.2(m
' H) 3H) 44(m1H) 1 O(m 3H)

f@rﬁebruary 2007

3H) Exaﬂgl cz&re vnmExam e 59 was followed Iveidyl 2-methvicheny] eth
(4- Fl uor o- phenv s V-benzvl oxv- 3- u%régngo%?{/y meﬁl)’le yl ether

nidpseioflagicthane ﬂ?IWaC‘fﬂﬂéia ﬁatﬁ@r@tl 2-epsyyfyalienonypraperieciad fpﬁ@thane to give (4-
Iz

DS P SR RO S o ol W B,

th@iM.%(CDCIS 200MHz) 5 8.0(m, 2H), 7.2(m, 4H), 6.9(m, 2H), 4.1(m, 3H), 3.8(m, 2H), 3.5(m,
(4+f Luar as bl (2= I 3" noxy- propyl } pi p

o PH P%&zﬁﬂs’iﬁ%@%%%%%ﬁ%ﬂ%éﬁﬁ%ﬂ’ééﬁiﬁﬁéﬁ%@? 1H NMVR ( CDCL3,
200MHz) S 12.0(br, 111) 8.0(m 2H), 7.2(m SH), 6.9(m

4 311 4.5 20 1 4.1 3H), 3.3
el S 2o o sampre 71 0 0
b-befhbxy »

10

o LLS?@@@#%# ety r§l L) u}gﬁﬁ%@@ﬂm g

piafxeibidthcthand Sats, iseadf (1 4@&@,@%&&@?@%&1 !bl(deﬂ'&lfb?to give (4-

e T o R DA BOPOH B O Gy badone.
eqﬂmtmlmdom&)lstsadn \mg by, 3@ﬁ,fmb 7@@@2@!} &.9(cl, 2, 4.1(m, 3H), 3.8(m,

resul ting
8&&15@ ?@y%i(ﬂbv&@ aﬁ@e%ma?ra(%%éﬁ@*r é&ﬂeéﬂ%ﬂh Fhcuo. The
20 crude product was di ssolved in dichloronethane (50 )
and was added wi th nmethanesul fonyl chloride (2eq.) and
t EamplgPanmi ne 30 (3eq.) at OC. The reaction mixture

The procedure given in Example 59 was followed using 4-nitrophenyl glycidyl ether and
iodomethane as reactants, instead of 1,2-epoxy-3-phenoxypropane and iodoethane, to give (4-
25 fluoro-phenyl)-[ 1-(2-methoxy-3-(4-nitro-phenoxy)-propyl)-piperidin-4-yl]-methanone.
1H-NMR (CDCI3, 200MHz) 5 8.2(m, 2H), 8.0(m, 2H), 7.2(m, 4H), 4.2(m, 2H), 3.8(m, 1H), 3.5(s,
3H), 3.2(m, 1H), 3.0(m,2H), 2.6(m, 2H), 2.3(m, 2H), 1.8(m, 4H)

Example 68
30

hydrochloride

The procedure given in Example 59 was followed using iodopropane as a reactant, instead

of iodoethane, to give (4-fluoro-phenyl)-[1-(2-propyloxy-3-phenoxy-propyl)-piperidin-4-ylj-



added triethylamne (3eq.), followed by the additi
of excess 1,2,4-triazole (>3eq.). After 4 hours
stirring at roomtenperature, this solution was
concentrated on a rotary evaporator and diluted with
VEORYM/ BBt at e. The organic |ayer was washed ECHKRA#83/001665
W th saturated sodi um bi carbonate sol ution, 26

February 2007 WD 2004/018423 PCT/ KR2003/ 001665 48

dri ed and concentrated in vacud. The residue was

p unieitfanamet Hpdrochridem chr omat ogr aphy (ethyl acetate:

h
(PRI PRI E 1281 4 S8 iy ey b m3ipn e, 41,
r 1388, 0 7¢m, Ury,| 3: 38k )] 2 §ein 8D, i2d (o) 47D, M lohin, WY hanone was
di ssol ved i n dichl oronet hane and the sol uti on was
treated with a solution of HCl in ethyl ether. The
5 rmsxhhhplblg preC| pitate was filtered to give (4-fluoro 5
' ph‘c‘sn {h 4- i sopr opyl phen I ) Zd[ 1, 2, 4] t r| azol

% Hé SI(I\'/R( Mgcme ﬁ@@ M’E&m&lg 3 ﬂ- W%Mﬂmnglmo%&(t% %4_9 reactant, instead

3. 16(

°§2(“Erg"% ss(fed iﬁuorof?hsw@rﬂ ut0X8-3ﬁibe{npxm;)yl)~p1pendm-4-yl]-
83%5,(1@11;@&0&10@@43 1H), 11.17(br,1H) 10 Exanple 72
14- Fl uor o- heng %1 (2-uhenvl - 2-f

10 1 TE-MYR (GRS |200MRj) 52 bipt, J - Qb JED (.- 4H).] 6. Nrit Sy récire, 1HD), 4.0(rm,
T I I [ I 0 usi ng
s?&?gﬁgﬁgwé’gﬁg’s 7|éact émrmzll %H% 4@33@1? ‘ﬁﬁSj
2- (4-isopropyl phenyl) oxirane, to give

( phenyl)-[1-(2-phenyl -2-[1,2,4]triazol-1- 15

‘k’x ’Lﬁg?‘f pi per| di n- 4 yl]- mst hanone 1H NI vl R( CDC13
Ko phgnvi) an# : ip@ki

Y3 February 2007

1s Qﬂc! ’ 301(d|H) 316(m113) 341(q 1H),
, 7.09(t,2H), 7.29(m5H), 7.91(t,2H),
7 96(s, ]thProcﬂiu@ﬁiﬁn annﬁ)e%@pb& fﬂl?ow?d)usmg benzlyl })romxlde as ; reactant,
r| azol -1 -v

| ﬂ‘ls{ea%éfg g‘iﬁ“}f ?“’? %Pﬁ?mé"r e ﬂ?éi‘ﬁz- W%?waﬁm@rw plpgndm-*

plyt}mﬂiurroﬁe,gydt@mon& Exanple 71 was foll owed usi ng

BI?KW@I r 5&“@?@3@@3 : egff:}»arfllt),ﬂl(nﬁtm 39, 3H), 45,

20 {1Hj, 2-1(@3&),613(@5@2«59&@ 120202 25
1,2,4]triazol-1-yl-eth yp? pi perldln 4-yl

}-(4-fluoro-phenyl)-net hanone. 25 1H N vf R( CDC13,
@RMrag71 S 1. 76(m 4H), 2. 25(s, 6H), 2.33(m 2H),

methanone trihvdrochloride

25 A mixture of 4-(4-fluorobenzoyl) piperidine (Smmol) and 2-(4~isopropylphenyl) oxirane
(Smmol) was refluxed in 30m! of isopropanol for 4h. This solution was then concentrated on a
rotary evaporator and diluted with ethyl acetate. This mixture was then washéd with brine, the
resulting organic layer was dried and concentrated in vacuo. The crude product was dissolved in
dichloromethane (50m!) and was added with methanesulfonyl chloride (2eq.) and triethylamine

30 (3eq.) at 0°C. The reaction mixture was stirred at room temperature for 1h. This solution was then
added triethylamine (3eq.), followed by the addition of excess 1,2,4-triazole (>3eq.). After 4 hours
stirring at room temperature, this solution was concentrated on a rotary evaporator and diluted with

ethyl acetate. The organic layer was washed 2 times with saturated sodium bicarbonate solution,
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3.17(m1H), 3.39(q,1H), 5.48(q,!li), 7.11(m5H),

7.92(m 3H), 8.22(s,1H) Exanple 74 26 February 2007
(4- Fl uor o- phenyl )-11-(4-phenyl-2-[1,2,4
ltriazol-1-vl-butyl)-oineridin-4-v1l-nethanone 30 The

WP BEAIME gi ven in Exanple 71 was fol | owed uRGTHAGR2003/001665

2- phenet hyl -oxirane as a reactant, instead of

2- (4-isopropyl phenyl) oxirane, to give
(4-fluoro-phenyl)-[1|{4-phenyl2-[1, 2, 4]tri azol -1 -

%gﬁ%ﬁ |c)mcﬁht{%?eﬁ' lﬂi'vgcué we]lesg}z:ta I@ED%E%EG M\@&I)%Egnﬁbgraphy (ethyl

2 a%5iafe] 6244)3 = 12 IFII(qreSBMg (4-2gorBeshenyln ytzz@wpmmphenyn 2~[1,2,4]triazol-

2@?ﬁéf%%}_‘%ﬁdlg%%%%%6@?olé'ﬁ% dlc?}xzo%ﬁ h%nd the solution was

trgiga(i it ipolutioERHE! ie etith ei(ﬂzmle resultmg prec:pltate was filtered to give (4-ﬂuor0~

gtr\hﬁhw:hhn@arrpl e 71 was followed using

I Xi reactant, instead of
1I% M@igfﬁépy phg(ﬂ&[z? £| rlealqu@a&{)’o g ﬁn 2.89(m,1H), 3.16(m,2H),
13 [7Rm(4i113 L4630, by Ykz(ﬂhﬁw'sb(aaﬁ), [7. 32(m,61-2 809(t,2H) 3256 1D, 908(s 1H),

Altriazol-1-yl-ethyl]-piperid “(4-f

eh’yﬁ i hanone. I H NVR( CDCl 3, 200|\/Hz) 6 1. 27(s 9H)
273(m4H) 2.25(m2H), 2.77(d,IH), 2.97(m2H), 10
3, 14(m 1H) 3.39(q, 1H), 5.49(q, I H), 7.09(t,2H),
7E’2@(n$— 11), 7. 94(m 3H) 8.21(s, I H Exarrpl e 76

ho .

[ er||-- Gor 0- phenv '

pfocedlﬂl‘é P@P‘vﬂé‘ﬁ gl‘f?ﬂ E)(B*Fplpg ﬂlwwa%llmﬁlmdtymm Wyie as a reactant,
m&ghldl‘%gg g%—ﬁé%ﬁ{bgﬁgﬁ:gl?) e, 10 ¢ gi,]vre%ﬁl?lhggﬁahcnyly ﬁt(g‘rf}lgenﬁf -{1,2,4]triazol-1-

{ﬂ!-e[hzl)-@@efdﬂm-‘bvlﬁrmpihmqu )-2-[1,2,4]triazol -

e R S T P L

23, 9
o %’?’SH?’ Eg‘il(q'é.ﬂ? S(SG(qllg 7, oa(t@l%( ﬁhﬁ}igsm, 7391§, 919 7 %z'l 1H), 8.25(s,1H)

7.89(q, 2H), 7.95(s, 1H), 8 27(s IH 20 Exanple 77

( Bxahlporzo- nhenvl ) -
(1 T2 U|tro yhenyl

-2-11, 2A1trfazo|-|-v| ethyIL plp
I-1-yl-eth idin-d-yi}-(4-fl

methanone

~ The procedure given in Example 71 was followed using 3,4-dimethylstyrene oxide as a
reactant, instead of 2-(4-isopropylphenyl) oxirane, to give {1-[2-(3, 4~d1methy1—phenyl)-2
{12 4]tr1azol— -yl-ethyl]-plpendm-tl-yl}-(4-ﬂuoro—phenyl)-methanone '
1H-NMR(CDCl;, 200MHz), § 1.76(m,4H), 2.25(s,6H), 2.33(m,2H), 2.80(d,1H), 2.97(m,2H),
3.17(m,1H), 3.39(q,1H), 5.48(q,1H), 7.11(m,5H), 7.92(m,3H), 8.22(s,1H)

Example 74

-methanone

The procedure given in Example 71 was followed using 2-phenethyl-oxirane as a reactant,
instead of 2-(4-isopropylphenyl) oxirane, to give (4-ﬂuoro-phényl)-[l-(4-pheny1-2-[1,2,4]triazol-1~
yi-butyl)-piperidin-4-yl]-methanone,

H-NMR(CDCl;, 200MHz), § 1.74(m,4H), 2.18(m,2H), 2.32(m,2H), 2.54(m,2H), 2.71(t,1H),
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The procedure given in Exanple 71 was foll owed us
4-nitrostyrene oxide as a reactant, instead of

2- (4-isopropyl phenyl) oxirane, to give
(4-fluoro-phenyl)-{1-[2-(4-nitro-phenyl)-2- 25

WQ 204818¢33) azol - | -yl - et hyl ] - pi peri di n-4-yl } - RATHERH01665
1H NWVR(C) DC13, 200MHz), 5 1.74(m41-1), 2,31(q,2H
2.81(d,IH), 2.93(mIH, 3.11(m2H), 3.36(q,IH,
5.59(mIH), 7.12(t,21-1), 7.48(d,2H), 7.92(m 3H)

82 %ﬁ&ﬁ‘ﬂ? @)12 1}%95 $7ck Py, EX DI 77'81(n$ 792 48D,

| uoro- p ényl)-1142-nauht hal en-Z2- vl -2-1

%8 February 2007

4Itr| azol -1 -vl -ethvl | -niueridi u-4- yI I -rrethanone The
AJ-L £ given in Exanple 71 was followed using
n aI ene oxi de as a react ant |nst ead of
2 [/ b 1 ' 1 ipe

(4“’@'3&;??0 phenyl ) - [1 (2napht hal en 2y|
| i azol -1 -yl -ethyl)-pi perldln yI] met hanone.

26 FebiTha pyec20@ Zived BGaule(71 842 Jollo@T peRZ00E1-0018@8ne5exide as 2

2- %%e( %gés"%g?‘brﬁ%ﬁpy ?%‘i?éﬁ@iﬁﬁm éwggﬁ - %E%eft—bmy! -pheny1)-2-

7 24 bip @) -yt eyi G-y} T4-SBcfrorpiRhf)- mShaOEes , 11- 1)

Ex e 5 _ n
RS (8 - IS B2 T P
ug)ﬁﬁmﬁmse 3oRDENYS.dorElteh, vmg@ur-xf > Hiogligart 7 Wi 3EES Danene

The procedure given in 71 was followed using
4-trifluoronethyl styrene OXIde as a reactant, instead

0 sopropyl phenyl ) oxirane, to give

(EF%T%g?% phenyl) {1- [2 [1 2»4]tr|azoll

I Jsganone. 10 1H- NI\/R(CDCI 3, 200MHz), 5 1 76(m4H)
2: H, 2.81(d,IH), 3.0l(m2H), 3,19(m 1H),
3 39( mmbi)pyccaiuagglmnlxhl)Exarﬁplq_gQ v@p—bfollo?ecﬂgs@gg Q-H)lorostyrene oxide as a

(4 6-6‘1%' ?Ié‘f% E"%‘% erﬁ%{om f%w(hﬁny hen&? é eﬁ?@%%ﬁ?ﬁgﬁl ) 'f{)[/’ g htriazol-

pil yyeethydli-pipeddinidtyl in@d fharnpmeyl)- mﬁthaﬂum procedure given in

CRPRaE e TR o) ER A S A S B, asen, soncmty

24 @é(quﬁp Bb@(@)ihp I’r@@ot,hr)n ?’Zé(!’n@ﬂ?, 7@6\@5 ﬂH)27 &, m)azsid(sel,ﬂ)t 27(s, 1H)

gi ve ( -fluoro-phenyl)-[1- (2-phenyl-2-tetrazol -

-yl -et hyI ) p| perl di n-4-yl ] - met hanone. I HNIVR( CDClS,
%85“%(% 1.75(m41i), 2.31(m 2H) 2.79(d, I H),

3 3 18(m I H) . 42( : | H)

7 (¥ 1 A 130 (4an h ‘ ; ' nidi

The procedure given in Example 71 was followed using 4-nitrostyrene oxide as a reactant,

instead of 2-(4-isoprnpylpheny1) oxirane, to give (4-ﬂuoro~phenyl)—{i~[2-(4-nitrd—phenyl)—2—
[1,2.4]triazol-1-yl-ethyl]-piperidin-4-yl}-methanone.

1H-NMR(CDCl;, 200MHz), § 1.74(m,4H), 2.31(q,2H), 2.81(d,1H), 2.93(m,1H), 3.11(m,2H),
3.36(q,1H), 5.59(m,1H), 7.12(t,2H), 7.49(d,2H), 7.92(m,3H), 8.19(m,2H), 8.29(s,1H)

Example 78
(4-Fluoro-phenyl)-{1-(2-naphthalen-2-y1-2-[1.2 4itriazol-1-vi-ethyl)-piperidin-4-yI}-methanone

The procedure given in Example 71 was followed using 2-naphthalene oxide as a reactant,

instead of 2-(4-isopropylphenyl) oxirane, to give (4-fluoro-phenyl)-[1-(2-naphthalen-2-yl-2-
[1,2,4}triazol-1-yl-ethyl)-piperidin-4-yl]-methanone.
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Exanpl e 81

(4-Wior o- nhenyl | -rl - (2-phenyl -2rt 1231tri azol -1 -vl - gprﬁpbruary 2007
| )-pi peridin-4v1ll net hanone The procedure given in

Exanple 71 was followed using styrene oxi de and

WO 2008018033az0l e as reactants, instead of PCT/KR2003/001665
2-(4-isopropyl phenyl) oxirane and 1,2,4-triazole, to

give (4-fluoro-phenyl)-[1- 25

(2-phenyl -2-[1,2,3]triazol-1-yi-etl1Yl)-piperidin-4-yl

114 eopoeg, 20 G341 3.57

N 1;17}11\111&(2 Zogflﬁzﬂﬁ/'%(z ot 1)3(2%’&%}{) §8§(d‘13ﬁ)('13]|_1|)6('ﬁ03}1), (m, 1H),
557@(9154111), [2(62HY 7(40(np 5, 7350 SN 8 8%, 1H)7 . 63(d, 2H) |

7.91(t,2H) Exanmple 82 30 (4-Fluoro phenyl) rl (Z

i mdazol 1 vl 2 phenyl ethvl)nil3errdin 4 vli

mEBsdemoHe The procedure given in Exanple 71 was-

,ng hﬁ(‘f\@ih@p:%@'{fgé, gﬁ%f’i%ﬁﬁm- dudr Bh ARG Dh Sy B S thyh-piperidin-4-yi-

amdthandhe4-tri azole, to give (4-fluoro-phenyl)-[1-

E] g o 'e m g@é Exlo egiﬁré rgly glhlg g%?%{l&ﬁ% %%la\%éip St g g—itrglltélr&yxcleﬂly_ls%gng Fxide as

PETdati?, 008540 GﬂE@Esdiﬂ:)pyiﬂliclﬁiﬂﬂmﬂ give2 QOfdzg-phe®D)-{1-[2-[1,2,4]triazol-

LR b BRI R0l B 2a050m 20,

7116313\& ehiLs, J00881ne2HI76 g7 gar G089, )
1- §4 et(h | - pheny gn-z 14@(&@1% uo@?fgenzéggm pogﬁiml :;}9(111,11{)

?(méﬁ%yﬁ 59@%11%} 7 A 2HY 7-43@ SHb 76X dRF 794 @0, 3P, 8.29(s,1H)
4 (4-fl uorobenzoyl) pi peri di ne (5nmot) and
2- (4-ethyl phenyl)-oxirane (5mmol) was refluxed in
36mnni¢8ﬂ sopropanal for 4h. This solution was then

brine, 'Ithh eromlune esigh in Eugmplp ga mas: fdila\y@r uswgstyd:m eddeaand tetrazole as

CRRSRL b PRI S G051 B 1 R .

d(Zpieyh 2-tdtrezof- 21y trantiy))- p@bnditGLyIIhetharem:t ion m xt ur e was

bR SPRELE Trot AlD. eBbim e M dofttia s e,

SBus(hiAY 535 1A9 motr@maef ?BerH,fsﬁ), 784, 81, ¥ags agded to

term nate the reaction. The organic |ayer ~was
extracted 3 tinmes with dichloronethane, dried and
cepaafidg@ted in vacuo. The resulting 15 carbonic acid
1- (4 ethyl phenyl) 2 [4 (4 fluoro benzoyl) plperldln 1
A ey Sitigypl-1-ylsp e A Tons

322 0 ma‘tg%% l‘g&gyre E&é_rl' %ﬂi’% gés fo]go&g%h/t%)%reze wano%—mazole as

reactants, mstead of 2~(4-isopropylphenyl) oxirane and 1,2.4-triazole, to give (4-fluora-phenyl)-[1-

(2-phenyl-2-[1,2,3]triazol-1-yl-ethyl)-piperidin-4-yl}-methanone,
1H-NMR(CDCl;, 200MHz), § 1.69(m,4H), 2.27(m,2H), 2.91(q,2H), 3.13(m,2H), 3.47(m,1H),
5.79(g,1H), 7.07(1,2H), 7.25(m,5H), 7.63(d,2H), 7.91(t,2H)

Example 82

The procedure given in Example 71 was followed using styrene oxide and imidazole as
reactants, instead of 2-(4-isopropylphenyl) oxirane and 1,2,4-iriazole, to give (4-fluoro-phenyl)-[1-
(2-imidazol-1-yl-2-phenyl-ethyl)-piperidin-4-yl}-methanone.
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3H), 2.2(m 213), |.8(m 4H), 1.2(m 3H 20 Exanpl
Car boni caci d

2-14- (4-fluoro-benzoyl)-nineridin-t-vli-I|-phenyl-ethyl
ester nmethyl ester The procedure given in Exanple 83
WR004/H8%¥wed usi ng styrene oxi de as a react BIT/KR2003/001665

i nstead of 2-(4-ethyl phenyl)-oxirane, to give carbonic
acid 2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-

| - phenyl -ethyl ester nethyl ester. 25 | H NVR (CDC13,

2

1?1%1)4@) écg((:g %M}Js 2 179(&&11%252% 61{3%(7 R A 93?12%”& 11(m,2H),
25.2%(m, LF). 7856w, 6351H72Eme3ﬁml7663851'1§$€t9&(mm aC| d et hyl ester
2-14- (4-fl uoro-benzovl)-niperidin-|-vl]-I

, phenyl -ethyl ester 30 The procedure given in Exanple
8Bxangrde 830! | owed usi ng styr ene oxide and ethanol -as

d

ester methyl

(ésta‘rl uoro benzoyl ) - p| per| d| n- | -yI ]- 1 phenyl et hyI

est er. 3 Algﬁl\tlhg Féfqegl%ﬂ?] )plp%xdgx(a n(?‘"é%) Zf) ngﬁ:ﬁ;;l%nyl) -oXirane

Feﬂnmwar»yas Zéfﬂlied WMB0RAD %@@Mﬁf&@/ﬁ%ﬂﬁdrﬂ%ﬁﬁéﬁ coentrated on a
Eggéeﬁ% f:vgpcg%g élgl?ﬁtfa% w&lb% acél'ta%g "This mx&ture wasl_l)then wash(edmwml% brine, the

2 redidtigordahid w@rya- W NIEeY Anf -cﬂrlcﬂﬁxﬂateﬂj i vabuoy The drode Wﬂdt we§ Bysolved in
Wiéf orgmé ester 5 The roc$ ure given in 83

£3rD) a'amfﬁd??gw‘éht Y emaongl %daaﬂ*‘a%\’-’fwaéhw §§ Reaction miure
I @@Cstinat £ roottedyRatlrofor &5 foftowddity kRREMRIN)of Bxekss ARMarRNAOmI) at 0°C.
nmet hanol ,. to give car boni ¢ aci d 2- [4-(4-fluoro-

bART Y FYTiRg FamdpRRaraiys, pater s @ddpd toderpate dagreaetiqsy Hisyprganic layer

gﬁbﬁﬁéxtra&éﬂ' Nk %ltﬁchlom%ﬁe) d&f{arnn%(dzghce)gt@ed if - v3ul) T1|1_e|:) resulting

28, acgng) (4 ggykphﬁnylz%&t)(4—ﬂ10r3-@mzompenq_m-o(y}heﬁmh-[;stq onethyl ester

E&mtaﬁne% SRERRRof a

2§é -1 ['uor o- benzov yeridin-1-ylJ-1 phenyl -ethyl
'élMR () Rk éwmtﬁéﬁ(@ﬁﬁ) ﬁr%mééﬂ&ﬁéi(lg,l NBrB.8(n 3Ex Ahf, 1), 2.6(m,

8§H)W§.§(HI% q) 4H |1Qﬁ“§{{¥r ene oxi de and i sopropanol as

reactants, 4- et hyl phenyl ) - oxi rane and

met hanol , to g| ve carbonic acid 2-[4-(4-fluoro- 15
bﬁ%ﬂ}{éﬁ' pi peridin-1-yij-I-phenyl-ethyl ester

‘ The procedure given in Example 83 was followed using styrene oxide as a reactant,
instead of 2-(4-ethylphenyl)-oxirane, to give carbonic acid 2—[4—(4—ﬂuoro-benzoyl)-pxperldm-1 yil-
-phenyl—ethyl ester methyl ester.
1H-NMR (CDCI3, 200MHz) 5 8.0(m, 2H), 7.3(m, 5H), 7.1(m, 2H), 5.9(m, 1H), 3.8(s, 3H), 3.0(m,
4HD), 2.6(dd 1H), 2.3(m, 2H), 1.8(m, 4H) |

Example 85

The procedure given in Example 83 was followed using styrene oxide and ethanol as
reactants, instead of 2-(4-ethylpheny!)-oxirane and methanol, to give ;:arbonic acid ethyl ester 2-[4-
(4-fluoro-benzoyl)-piperidin-1-yl]-1-phenyl-ethy! ester.
1H-NMR (CDCI3, 200MHz) § 8.0(m, 2H), 7.3(m, SH), 7.1(m, 2H), 5.9(m, 1H), 4.2(m, 2H), 3.0(m,

%6 February 2007
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| H NVR (CDC13, 200MHz) S 8.0(m 2H), 7.3(m 5H),
7.1(m 2H), 5.8(m 1H), 4.8(m 111), 3.0(m 4H), 26 February2007
2.6(m 111), 2.2(m 21-1), 1.8(m 411), 1.3(m 6H)

Exanpl e 88 20 Carbonic acid

WO RUSOBATY uor o- benzovf - pi peri di n-1-vl | - 1- phePGA/KBIOAIA01665

ester phenyl ester The procedure given in Exanple 83

was followed using styrene oxi de and phenol as a

reactant, instead of 2-(4-ethsd phenyl)-oxirane and

meHjaa@h 1Hj, Q.3¢h,\28), a 8(h) @H), 4.3a8,138) 2- [ 4- (4-f | uor o-

benzoyl ) - pi peridin-1-yl]-1-phenyl -ethyl ester phenyl

ester. 1HNWR (CDCI 3, 200MHz) S 8.0(m 2H), 7.4(m

7TEimplds2(m 511), 5.9(m I11I1), 3.1(m 411), 2.7(dd,

25 10 1.8(m, 4H) Exarrple 89 Carbonlc

ro-benzoyl)-piperidin-1- 1 ester propyl ester

2 14- (4mé lpifb@écﬁmw& QY Exafble @B vl Rrliderad &smk s%ﬁ@yﬂlde%@ }S}opanol as

~ester The procedure given in aa%e 83 was
7

U &P I5PadrR 28 Pindrharyd)-osiatiz yid mteagplofo sn@oara@nc 2t 2-t4-<4-ﬂuoro-
r S&Q&yﬁfﬁp%ndlhﬂﬁ]ﬁ%e@fﬂeﬂ%i §sthr B;kaenyl) oxi rane and

met hanol ive carbonic aci'd benzyl -ester
D THADa(CH PN S 3917 2. B AF A 12F, 3.5 AHRpH L6 2, 3.0,
e 8. O (m 2H),
Sg}(?/éo( !igm}"\ﬁ(l(a,@g ﬁs(mzéiﬁ'\i'#(}n ﬁ-l) s otm 2H).
3.0(m 4H), 2.6(dd, 111) 2 2(m 2H),- 1.8(m 411) 26
FE?J g7 2007 WD 2004/ 018423 PCT/ 1CR2003/ 001665 53
ﬁ%tfge 90 Carbonl c aC| d

D 4 Dmi

- p rope IThg g}oggdug%}\}f;\? Eegélénv;rars] oilg L eo uesglﬁ Et?rexgelxc?/x?dg ﬁnec{l 5 groganol as
r Bia@étﬂ&nmﬁtcadfﬂf Q{M;—btbsd;ﬂlemyl)-o%m(né ast qunhiemwz@ewxmmﬁ 2- [t441}4—ﬂuoro-

ar. bO(li] ﬁcl ‘ij, {

T2 DT oA sep et
{ﬂmm (C]ch; , ROIIYH) S BO@R ZH), ESte I5H§211(¥Ilb1y ?%E%Beﬁ, i}% ?*%WRH), 3.0(m,
%ﬂ%%&%ﬁ)g 8‘5%%%’@ Gmn 411), '2r2n(m

2.0(m 2H), 1.8(m 414) 10 Exarrpl e 91 Carbonic

Ef%m‘ﬂ‘h? or 0- nhenyl ) - 2-[ 4- (4-f | uor o- benzov) | - pi peri di n-
| ceivoni@bdly b-1£6L Miord- m]@m@%demmtﬁ%l-gmzmm&% pRendl &RP
in Exanpl e 83 was followe -chi orostyrene oxi de
and ¢ procedure given in Example 83 was followed using styrene oxide and phenol as a
reactant, instead of 2-(4-ethylphenyl)-oxirane and methanol, to give carbonic acid 2-[4-(4-fluoro-
benzoyi)—piperidin—l-yl]-l-phenyl—ethyl ester phenyl ester.
1H-NMR (CDCI3, 200MHz) 5 8.0(m, 2H), 7.4(m, 7H), 7.2Gn, 5H), 5.9(m, 1H), 3.1(m, 4H), 2.7(dd,
1H), 2.3(m, 2H), 1.8(m, 4H)

Example 89

The procedure given in Example 83 was followed using styrene oxide and benzyl alcoho!
as reactants, instead of 2-(4-ethylphenyl)-oxirane and methanol, to give carbonic acid benzyl ester
2-[4-(A-fluoro-benzoyl)-piperidin-1-y!)-1-phenyl-ethy] ester.

H-NMR (CDCI3, 200MHz) § 8.0(m, 2H), 7.4(m, 10H), 7.1(m, 2H), 5.8(m, 1H), 5.2(m, 2H), 3.0(m,
4H), 2.6(dd, 1H), 2.2(m, 2H), 1.8(m, 4H)
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I sopropanol as reactants, instead of

2-(4-et hyl phenyl ) - oxi rane and nethanol, to give 26 February 2007
carbonic acid 15 '

1- (3-chl oro-phenyl)-2-[4-(4-fluoro-benzoyl)-pi peridin-

VIO 00308yl ester isopropyl ester. 1H NVR ( GIOTVISR2003/001665

200MHz) 6 8.0(m 2H), 7.3(m 4H), 7.1(m 2H), 5.8(m

1H, 4.9(m 1H), 3.0(m 4H), 2.6(dd, 1H), 2.2(m 2H),

1.8(m 4H), 1,3(m 6H) Exanpls 92 2p Carbonic acid 1

f fakiptr99- phenyl |

2- 14(4 fI uoro benzevD nt perI d| n- | -vI |l et hyI est er ’

f@kelrowed usi ng 4 chI orostyrene oxrde and |sopropanol

as react ant s i nstead of (4-ethyl p 2y - oxi rane and
met hangpe prpqsd e g@nﬁ%@ﬁﬁe@ &S fallowed usmg phenethyl-oxirane as a reactant,

1m£cé’ad cdH 23(4%&91@@&‘1}’15 dxirdnd 46 ghe fchiaioadae M@mlﬁuaratb@@mip@endm.

~1-yl]-ethyl ester isopropyl ester. 25 IH NVR (CDC

200 1r3 -ghegylgrapyl egppethylesiely 5H), 7.1 (m 2H), 5, 8(m
| {d vl vddrd)Hz)§s@&rmz 4% 7?1P Q(s»gd% 10, H)sgs, ?H)Zﬁmn 3H), 2.6(m,

21 r—zgh g( Car boni ¢ aci d

14 42%%?@,% W}l n{ﬂHX4 fI uor o- benzoyl ) - pi peri di n-|
-ell-ethyl ester isopropyl M ester The procedure
given in Exanple 83 was foll owed using

AEowiplefly| - benzonitrile and isopropanol as reactants,

| R348 )
lestef- cyano- phenyl) 2-[4-(4-fluoro-benzoyl) - pi peridin-|

o B bR A L8 R PR 6

2B36pxbg2a)0! 8s &adﬁa@m ms?e‘hd of 2-(@-eft(ytbher@}iokirand arfd(nobthadi)to give d4rimnic acid

e s wap (e s e e G

Catf VR @ D&, G00MELZ) 5 8.0(m, 2F), 7.3(m, 4H), 7.1(m, 2H), 5.8(m, 1), 4.9(m, 1K), 3.0(m,

S hathr ey el 1o oy ester The

procedure given in Exanple 83 was followed using

styrene oxide and isopropanol as reactants, instead

Fx%l(*"il”et hyl phenyl) oxi rane and net hanol to give
41 .

benzoyl) - pi peri E y y
i &88r opyl ester. 10 1H NI\/R (CDC13 200MHz) 8 7.8(m

42112 o (pmcecﬂ)@ %weﬁ ﬁ(ﬂli\amé’rk')ss v'@aslf()l'iﬁwe& 'ﬂl‘mg 4. cﬁﬁr‘&%tyr@ﬁelamde and

zlsg(rmanog |a9 reaciang( igtead pf ..—(41&&51( nyax_pal)*ane and methanol to give carbonic acid
1-(4-chloro~phenyl)-2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl ester isopropy! ester.
IH-NMR (CDCI3, 200MHz) § 8.0(m, 2H), 7.3(m, 5H), 7.1(m, 2H), 5.8(m, 1), 4.9(m, 1H), 3.0(m,
4H), 2,6(dd, 1H), 2.2(m, 2H), 1.8(m, 4H), 1.3(m, 6H)

Example 93

The procedure given in Example 83 was followed uwsing A-oxiranyl-benzonitrile and

isopropanol as reactants, instead of 2-(4-ethylphenyl)-oxirane and methanol, to give carbonic acid

1-(4-cyano-phenyl)-2-[4-(4-fluoro-benzoyl)-piperidin-1-yl}-ethyl ester isopropyl ester.
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26 February 2007 0 55 Wsat is clained is: 1. A

racem ¢ or enantionerically enriched benzoyl 26 February 2007
pi peri di ne conpound represented by the foll ow ng

structural formula (1): 1) OY A wherein nis o; and

WO ReEHECt ed from the group consisting of phHEifgR2003/001665

which may be substituted with one or nore identica

or different substituents selected from the group

consi sting of hydrogen, hal ogéh, straight or branched

C mam(@mls GDOMHZ) 8 100m, t250),47. @ 12BQ 7. 504, OHR 7. 1@d, RE), GJ8tm, QH), 4.9(m,

VB G0 g BR 2o Tk P e T BB oot hovy

nethanesulfonyl and phenyl; thienyl; naphthyl;
?&X and quinolyl; or nis an integer from1l to 2;
T sel ect ed fron1the group consisting of phenyl
i(SthidreYe
|caI or different substituents selecte
g consi sting of hydrogen, hal ogen, straight or

br anch emle gﬂawdne gikdayth ERdmpld B3ad folfoRedush Slpei: d'ﬂd@ 'Eﬁi isopropanol as
strai gh branched chain al koxy of from1

c HABH lgft?ﬂ%’f (5yityieEenyRyPiRge 284 methane) to mive Ha;bomc acid 2-[4-(3-chloro-
t Bdnﬁdyl)%[;@fmﬁ-ﬁl@% ﬂphéﬂsiyhﬁﬁﬁse‘kﬂyt &Y {so;fi'(ﬁ)gl e@tgxe nyl;

h d I o X
& D SRR GTRTD Rt & P i 2 Ao i et B & B, 12D, 4.1
sm)gw(m,mys,b(namp@dmgbﬁ) @véﬁ,‘éﬁﬂs@h 9@; 6h9 4

carbon atons i m dazol e, triazole, and
carbonate; and Y is sel ected fron1the gr oup

consi sting of hydrogen, hal ogen, straight or branched
chain alkyl of from1l to 4 carbon atons and strai ght
or branched chain al koxy of from1l to 3 carbon atons;
and pharmaceutically acceptable salts thereof. 2. A
racem c or -enantionerically enriched O-carbanoyl
benzoyl piperidine conmpound represented by the
structural formula (V): 0 0 (V) RLIR2NAO




a, AQ" whereinit is o; and Ais selected fromt

group consisting of phenyl which may be substitute

with one or nore identical or different substituents

sel ected from 26 February 200y 0 56 the group

consi sting of hydrogen, hal ogen, straight or branched

chain alkyl of from1 to 4 carbon atons, straight or

branched chain al koxy of from1 to 3 carbon atons,

nitro and trifluoronmethyl; and naphthyl; or n is an

integer froml to 2; and A is selected fromthe group

i‘gnsi ?t,i ng. of phenyl or phenoxy which nmay be
Weabistalaimeshisni t h one or more identical or different

substituents selected fromthe group consisting of

hydr ogen, hal ogen, straight or branched chain al kyl of
1flrom 1 to 4 carban atomﬁ, str.ai tb or b{an.che(cji.'chai n d

-alk IRGEBIC 1 ¥ oA IBMETIERT o AN EE TS, DETFOY T P RTINS compoun
représehteok yrthenfplioveing shrayshtralformyila f)sel ect ed fromthe

group consisting of hydrogen, hal ogen, straightoor

branched chain alkyl of from1l tg 4 carbon atons and

strai ght or branched chain

carbon atons; and Rl Xand same with or

different from eaggm [ entent |y

sel ected fromthe up~ons+sting o ydr ogen,

nmet hoxy, benzyl and 5 to 7- nmenbered aliphatic cyclic

conpounds; and pharnmaceutically acceptable salts .
wheneirenfis o3and A dxssiededframshe gonr rersittingaf plersd which may
beadiiyu teenz @il ot e kidte Neertiadip ou Ridffercap sabsaituedtshyelddi@l from

t u . : I ¥ :

th%é#&%n@s.l%‘?{g{%ﬁaﬁ%ﬁ@ élg%tééﬂ %&%ﬁ&ﬁ@#ﬁrﬁ%&m alkyl of
fremnks fast P oBratRn iraighi O Pratrheg chalinaiPky Oe Fram do 3 carbon
atoms, aritnoprayanderitiflivaromethgilf fteflentorsethoiiyt meethenesulfonyl and
pl@ly@Cin@shyfll Aphthyl; pyridyl; and quinolyl; or n is an integer from 1 to 2;
and A is selected from the group consisting of phenyl or phenoxy which may be
substituted with one or more identical or different substituents selected from the
group consisting of hydrogen, halogen, straight or branched chain alkyl of from 1
to 4 carbon atoms, straight or branched chain alkoxy of from 1 to 3 carbon atoms,
nitro, cyano, trifluoromethyl, trifluoromethoxy, methanesulfonyl and phenyl;
thienyl; naphthyl; pyridyl; and quinolyl; X is selected from the group consisting
of O-carbamoyl, straight or branched chain alkoxy of from 1 to 4 carbon atoms,
imidazole, triazole, tetrazole and carbonate; and Y is selected from the group
consisting of hydrogen, halogen, straight or branched chain alky! of from 1 to 4
carbon atoms-and straight or branched chain alkoxy of from 1 to 3 carbon atoms;
and pharmaceutically acceptable salts thereof.

2. A racemic or enantiomerically enriched O-carbamoyl benzoyl piperidine
compound represented by the structural formula (V):

")
RN 0 x

wherein n is 0; and A is selected from the group consisting of phenyl which may
be substituted with one or more identical or different substituents selected from

February 2007



the group consisting of hydrogen, hal ogen, straight
branched chain alkyl of froml1l to 4 carbon atons,
strai ght or branched chain alkox¥ of from1l to 3
carbon atons, nitro, cyano, | uor onet hyl ,
trifluoronethoxy, nethanesul?onyl phenyl; thienyl;
napht hyl ; pyridyl; and quinolyl; or nis an integer
from1l to 2; and Ais selected fromthe group

consi sting of phenyl or phenoxy which may be
substituted with one or nore identical or di fferent

substituents, sel ected from he grou sistin
thﬁﬁfpeeewnswmg%ﬁqhygmmﬁ@ Qe P HREHE O ANARANG reﬁ@mo%lkyl of
- frémaintol4 carbod atamispstraightrer bsdrchiedlthaior alhoayl ohéonchdabBd carbon
atéﬁﬁoﬁﬂfrcpind E%ér&rﬂet%y?%h@%;ﬁ{tﬁggr nfls bhGnte ¥I§"ﬂ%m 1to02; and

PR SELE DI e 51 RS may o

%§t@ée@ aYithl ofhe @M Ke cﬁpalc@r@rffgr&rﬁ@ubefﬁw@r gRJeqted from the
groabQeasistifif o hgtlkogin, Wadsyehe strafaai Br Bldathe@fchhiroatkyl of from 1
to #%rﬁoﬁ F &?Q stlaa;gﬁsor %ﬁcﬁé& @f'\%ﬂtaﬂ%xf H’lefi t(? B2hfbon atoms,
nifie e BTGt RIgHE] o fneslested froam ghe sgpup consisting
ofbhwpmiged, bhkigenaktegightforf bomched cheabralignyof2660ih 15t @ carbon
atéﬂls“ar@afftpﬁ htaéPHFancﬁEH Qhﬁfﬂ 'S’lk6¥§3 ok Fro%? TRE @%ﬂ%n hfd;2nd R1
S\ eZ%a?gngyﬂ@{] 816{:11 are frﬂn}. %{ﬂ%@n&ce Iré: %de%endently
selmmﬁm rthe sgToyipesmsiing af diyerogan: apethspye begryleand 5 to 7-
mémeeithdliphapt aselt adniyoldds; sdrdiphurabcdiaidalllaadcépidble salts
ihelyY) O n v wherein nis an integer fromO to 2; A
I'S selected fromthe group consisting of phenyl which

may be substituted with one or nore identical or
3.d\ frdemeintor ewpsipmaranlly ewldet edkdxobentny]gipepdine compound

re@%&hﬁdwt}@smmﬁ@g@&mhm (as. straight or branched
chain al Kyl of from1l to carbon atons, straight or

branched chain al koxy of fromol to 3 carbon&t ons,
nitro and trifluoromethyl; and napht hyl; Y is
sel ected fromthé gLoup ce hydr ogen,

hal ogen, straight of bra 5 alkyl of from1l
to 4 carbon atanﬁ\,,,/lag/m j hbranched chain
al koxy of from1to 3 car ; and X is

i mdazole, triazole, or tetrazole noiety having
wherein n is o; and A is selected from the group consisting of phenyl which may

be substituted with one or more identical or different substituents selected from
the group consisting of hydrogen, halogen, straight or branched chain alkyl of
from 1 to 4 carbon atoms, straight or branched chain alkoxy of from 1 to 3 carbon
atoms, nitro, cyano, trifluoromethyl, trifluoromethoxy, methanesulfonyl, phenyl;
thienyl; naphthyl; pyridyl; and quinolyl; or n is an integer from 1 to 2; and A is
selected from the group consisting of phenyl or phenoxy which may be
substituted with one or more identical or different substituents selected from the
group consisting of hydrogen, halogen, straight or branched chain alkyl of from 1
to 4 carbon atoms, straight or branched chain alkoxy of from 1 to 3 carbon atoms,
nitro, cyano, trifluoromethyl, trifluoromethoxy, methanesulfonyl, phenyl;
thienyl; naphthyl; pyridyl; and quinolyl; Y is selected from the group consisting
of hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon
atoms, and straight or branched chain alkoxy of from 1 to 3 carbon atoms; and R3
is selected from the group consisting of straight or branched chain alkyl of from 1

26 February 2007




the followng formula (XI1): (XIl) ~N~[Y NCN N ~

| | and pharmaceutical |y acceptabl e salts thereof .265February 2007

A racenmic or enantionerically enriched carbonate

benzoyl piperidine conpound ;epgesent ed by the

structural formula (XVI): o (XVl) ' R4Q 'O to)~

wherein nis o; and Ais selected fromthe group

consi sting of phenyl which nay 26 February 2007 58 0

be substituted with one or nore identical or different

substituents selected from the group consisting of

hydr ogen, hal ogen, straight or branched chain al kyl of
tof4 eanbontafomse aﬁpbnh@tczzseﬁsq cenpangAtof dromr A e Hewrbpajafoms, and
- bealzkDaydgihdrireivelititdlBaaphdile satsth®redfi tro, cyano and
~trifluoronmethyl; or nis an integer from1l to 2; and A

| sel ected fromthe group copsisting of phenyl. or
4. p‘iéﬁeszgﬂw ERangympEca SSPiekeH aaol Renows Ropongng compound
repossehtecdby tre slirddteradormsulbasilVyent s sel ected fromthe

group consisting of hydrogen, halogen, straightps

branched chain alkyl of from1l t® 4 carbon atons,

strai ght or branched chain al koxy jjof from1 to 3

carbon atons, nitro, g methyl; Y is

sel ected fromthe grou I Sti Y ogen,

hal ogen, strai ght £ ain of from1lto

4 carbon atons, and straight or branched chai n al koxy

of from1l to 3 carbon atons; and R4 is selected from
wheéreigmoigparc rtsst frogn 6f tos2;r Aiigistlestedbfrant He godigh monsisting of
pradny | weicH gy Ihd %Pbgtiﬁﬁé@?mtﬁt @H&i oPhasM i@él@hf iRdeN&Y ldifferent

[ 2. ere .

>R DAL TR e 35 FOBL S B B gt o
brapehesh gainsaliyt winrem hdpdt carbon atoms, straight or ranched chain
alRetytef frofi Udo G-daebaoytgmypirieoiaidntriftydrpaibtivpie and rephyiyl; Y is
se\%hﬁé?f frofn tﬁ% Cg}gﬁn%%Zﬁxsis@in%cgpﬁgéﬂfg%ny\”htatbg%h?'sﬁ"a?ght or branched
Chame gﬁgyrf of ?rlom (ioto 4ocuar1]‘gor|1 Sétcgmg,_and straight or branched chain alkoxy of
from 1 to 3 carbon atoms; and X is imidazole, triazole, or tetrazole moiety having

the following formula (XII):

(XII)

23 (N_\\N [— T\N Z—I&N N//N_\\N
(N

N N
| |

and pharmaceutically acceptable salts thereof.

5. A racemic or enantiomerically enriched carbonate benzoyl piperidine
compound represented by the structural formula (XVI):

. o o
e Sa
A N /

wherein n is 0; and A is selected from the group consisting of phenyl which may

(XvD)




carbam c acid
2-[4-(4-fluoro-benzoyl)-pi peri din-1- yI] 1- phenyl - et%%syfebruaryzow
ester. 8. A conpound in accordance with claim 2
wherein said conpound is (R)- carbamc acid 2-[4-
4-f| uoro- benzoyl) - plperldln-i yl 12 1- phenyl - et hyl
ester. 9. A conpound in accordance with claim?2
wherein said conpound is carbanmic acid
1- (3-chl oro-phenyl)-2-[4-(4-fluoro-benzoyl)-pi peridin-
1-yl]-ethyl ester. 10. A conpound in accordance with
claim2 wherein said conpound is carbamc acid
bel sylsstitu thidcwiitbr engpove mydrp -ideftdcal orfdifferent isehstityietspiebentéd from
thél Y &dris@d ofeﬁyafo enl haldy0 @Bﬁigtd drbra&eREd2AER alkyl of

fﬂ%\ Pt& h3hBoh fifsS Et@ai%%t %r peRMd L gff&%%% ot ffo% R348 carbon

atznfszmetz;off FRePRE Sy Pomethel i hisiay integenfepy L -tetdgnd A is
sebatted . frdd the cgraupundnkistiagc of daiverg] wot Iplenakn &hich may be
sd’ﬁ%ﬁ‘ﬂﬁgg_ﬁﬁh %n‘é%ﬂ%iﬂadlde%ﬁ%ﬁ fférelﬁcé stitu ents selected from the

o] ro&%ﬁ/ 1?&1% 8tfﬁ{§}\t or hrangig ﬁ:@%&%l{ﬂﬁ? offrom 1
gdron am@rseﬁtralgbt or besmsbed ¢hrin dkexjant romatite3 carbon atoms,

n12rc[, of Andrieifeas@thylp o ey ls@]e@tea o khé 4erolubf be¥ifing of
h@o%%\h Rcfﬁ%g&ll tleatxgl)(’é %rorlga&lﬁéeéd ﬁeﬁ{(g?ﬁfyfi&&he’rc% £ ¢ %apoon atoms,
ﬁ‘B@ qrs @g,ciagqin amag Xy o rom 1 to 3 carbon atoms an R4 is

seie([téd (eonf thﬂ)gl@dpeamrs;dtmgmfpsdmaughtmrbryhdﬂidmﬂa]in alphehfrom 1 to

3 yca@BBﬁ(l ate’lCp h | é’n& dahf n?ﬁ&ﬁﬁ&’&ﬂ%%al%%bc@bé‘bl@ salts
thg erein sai d rrpound i s car ba acid |

ane-| -carboxylic acid
1-[4-(4-fluoro-benzoyl)-pi peridin-1-yl met hyl ] -2-
6. enmpeichit aesiréincelwith/clgianRowherdim saiccampacrd W tarbamic
2R Q*S@F%Mﬁ%ﬂo PERRATIN £ PRI RRSISE ) i per
di n-4-yl }-nmet hanone. 17. A conpound i n accordance
7wt homP@mdSm\hec@dnnsanmtbod‘pmw wisere®) sgigl compound is (S)-

cdrb b @a @l @l 4-fdorbZo sl DXyip@ritf-Miyi |- -phleafl bty bbuet ]
- pi peridin-4-yl}- nethanone. 18. A conpound in

accordance wth claim 3 wherein said conpound is
8. ﬁ) g?mpoppg\g]lfrb 2ARFRIRPNge {Wlth clzlmn 2 Iwherelr;rtp szlajld C(I)mpound is (R)-

ca]:b{aﬁucmmﬂ axj- 2-flubroiienaopl)eripélid et-hyl [} 1-phpeyl-etihy! dstgt.}
- met hanone 19. A conpound in accor dance with claim3

0. to i fy SRTPONG- - Saim e S inpapn i capbami

ac1§z|1}(3rﬁ§11mp]n@yl) -2- 4. [4-(4- ﬂuoro—benzoyl)-plpen n- —yl] ethyl ester.

10. A compound in accordance with claim 2 wherein said compound is carbamic
acid 1-(3,4-dichloro-phenyl)-2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl ester.

11. A compound in accordance with claim 2 wherein said compound is benzyl-
carbamic acid 2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1-phenyl-ethyl ester. -

12. A compound in accordance with claim 2 wherein said compound is carbamic
acid 2-[4-(4-fluoro-benzoyl)-piperidin-1-yl}-1-(3-nitro-phenyl)-ethyl ester.

13. A compound in accordance with claim 2 wherein said compound is carbamic
acid 2-[4-(4-fluoro-benzoyl)-piperidin-1-yl}-1-(4-trifluoromethyl-phenyl)-ethyl
ester.



20. A conpound in accordance with claim3 wherein
conpound is (S)-(4-

f 1 uoro-phenyl ) - {1 [ 2- (4-isopropyl - phenyl) - 2- met hoxy- et
hyl ] - pi peridin-4-yl}- nethangne. g1. A conpound in
accordance with claim3 wher@n said conpound is

{1-]2-(4-

et hyl - phenyl ) - 2- net hoxy- et hyl ] - pi peri di n-4-yl }-(4-fluo

ro- phenyl ) - net hanone. 22. A conpound in accordance

with claim3 wherein said conpound is (S)-{1-[2-

(4- et hyl - phenyl ) - 2- net hoxy-et hyl | - pi peridin-4-yl)-(4-f

| uor o- phenyl ) - met hanone. 23. A conpound i n accordance
144 A RofpuRBin iR bed dh 8 Al fth CRITROY R¢hdrsin{ shid 4ompound is carbamic

aﬁ%ﬁoﬁ% Ay R T Y il

with cI aim 3 wherein said conpound is (4-fluoro-

1 e rpmpdubd( 2r asebhdacce 3vith ety 2 priegeyin) sapd pemipdund4s yhrbamic

e Y/ -
SR B A AR T 8 2oy 2
p ‘in‘f’??’fi‘y @:\#Fﬁro phenoxy) - 2- met hoxy- propyl ] - pi p
eridin-4-]1 }-(4-fluoro-phenyl)- nethanone. 26. A

16.00REBPOUNDY RCLLROERIRE With blaginad Wierdhear] forfipbdnd is (4-fluoro-

Pﬁ%‘éﬂé}*‘&"-?%ﬁtéé‘f} s mhenyhesvflippridin4piimeganope:
-ethyl]-piperidin-4-yl}- nethanone. 27. A conpound
17 nA olamd én viictbrdainaée rwidh wiherre Brwharein caidpoumngoiad is (5)-(4-

ﬂﬁéfc[ éhﬁﬁyﬂ 1-‘[’2%&11%;(}7-@@%{&) phdnylRethlyl]-piperidin-4-yl)-

rla ol -1-yl -
?)tb(?l}dln 4- yI} (4 fluoro-phenyl)- nethanone. 28. A
conpound in accordance with claim5 wherein said

sd Gl&rd@@(blldhm@@d(fl% claim 3 wherein said compound 1?[ (R)-(4-
j-n
ﬂg‘o fPELBIE Ry blaldurb R PEE oL
‘H}fnce WI th clai m 5 wherein said conpound is
carbonlc aci d

19-A %oﬁ{ﬁcﬁmt ﬂmr@zzsfaax%e bt ﬂl'aﬁlth)Mre?ﬁﬂzsﬁid &o@p@ﬁﬁa @ Pefluoro-
Pﬁﬁ%@ﬂﬂiiﬂ% gs%?()rome yll)gn Qcplgﬁy n;gl Plée%dln—ZL-yl} methanone.

ther apeutically effective anount of racem c or
2@nAmdmp®mmdahla§ccmrdainch®d1th altgiouBdwhérdiwrsaid aorippund is (5)-(4-

ﬂggﬂgﬁp I@ﬂgﬁ éwé%?‘é gér@)‘rgﬂ)}l ﬁRén}ll)’-ﬁ%éﬂﬂ%ﬁ%ﬁfﬁﬂ%k&&dlﬂ-&w}-‘

21. A compound in accordance with claim 3 wherein said compound is {1-[2-(4-
ethyl-phenyl)-2-methoxy-ethyl]-piperidin-4-yl}-(4-fluoro-phenyl)-methanone.

22. A compound in accordance with claim 3 wherein said compound is (S)-{1-[2-
(4-ethyl-phenyl)-2-methoxy-ethyl]-piperidin-4-yl)-(4-fluoro-phenyl)-methanone.

23. A compound in accordance with claim 3 wherein said compound is {1-[2-
ethoxy-2-(4-vitro-phenyl)-ethyl]-piperidin-4-yl}-(4-fluoro-phenyl)-methanone.

24. A compound in accordance with claim 3 wherein said compound is (4-fluoro-
phenyl)-[1-(2-methoxy-3-phenoxy-propyl)-piperidin-4-yl]-methanone.
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31. A pharmaceutical conposition which conprises a
therapeutically effective anount of racem c or
enantionerically enriched conmpound of formula (V) in
accordance with claim2 for treagi ng psychosis and
cognition disorder. 32. A pﬁ%rnaceutical conposi tion
whi ch conprises a therapeutically effective anount of
to racem c or enantionerically enriched conmpound of
formula (VIIl1) in accordance with claim3 for
treating psychosis and cognition disorder. 33. A
phar maceuti cal conposition which conprises a
therapeutical ly effective anount of racemic or
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31. A pharmaceutical composition which comprises a therapeutically effective

amount of racemic or enantiomerically enriched compound of formula (V) in

accordance with claim 2 for treating psychosis and cognition disorder.

32. A pharmaceutical composition which comprises a therapeutically effective
amount of to racemic or enantiomerically enriched compound of formula (VIII)
in accordance with claim 3 for treating psychosis and cognition disorder.

33. A pharmaceutical composition which comprises a therapeutically effective
amount of racemic or enantiomerically enriched compound of formula (XIV) in
accordance with claim 4 for treating psychosis and cognition disorder.

34. A pharmaceutical composition which comprises a therapeutically effective
amount of racemic or enantiomerically enriched compound of formula (XVI) in
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accordance with claim 5 for treating psychosis and cognition disorder.

35. A method of treating psychosis in a mammal which comprises administering
an effective amount of racemic or enantiomerically enriched compound of
formula (I) according to claim 1 to a mammal in need of psychosis therapy.

36. A method of treating psychosis in a mammal which comprises administering
an effective amount of racemic or enantiomerically enriched compound of
formula (V) according to claim 2 to a mammal in need of psychosis therapy.

37. A method of treating psychosis in a mammal which comprises administering
an effective amount of racemic or enantiomerically enriched compound of
formula (VIII) according to claim 3 to a mammal in need of psychosis therapy.

38. A method of treating psychosis in a mammal which comprises administering
an effective amount of racemic or enantiomerically enriched compound of
formula (XIV) according to claim 4 to a mammal in need of psychosis therapy.

39. A method of treating psychosis in a mammal which comprises administering
an effective amount of racemic or enantiomerically enriched compound of
formula (XVI) according to claim 5 to a mammal in need of psychosis therapy.



